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(54) COMPOSITE OPTICAL AMPLIFICATION DEVICE, N-WAVELENGTH BAND WDM SYSTEM 
OPTICAL SIGNAL TRANSMISSION DEVICE, AND OPTICAL TRANSMISSION SYSTEM AND 
OPTICAL AMPLIFYING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a composite 
optical amplification device, an n-wavelength band WDM 
system optical signal transmission device, and an optical 
transmission system and an optical amplifying method 
which make SNR between wavelength bands uniform by 
eliminating the gain deviation between the wavelength 
bands which is generated when an optical of multiple 
wavelength bands is transmitted. 

SOLUTION: The device is composed of optical amplifying 
means 5 (5-1 to 5-n), a wavelength multiplexing means 
6, and a control means 7, and the optical amplifying 
means 5 are provided by the wavelength bands of 
incident light and amplify the light of the wavelength 
bands. At this time, when the light of the wavelength 
bands amplified by the control means 7 is propagated to 
a specific point A, the outputs of the optical amplifying 
means 5 are so controlled that the optical power of each 
wavelength band at this point is mutually equal. Then the 
wavelength multiplexing means 6 performs the 

wavelength multiplexing of the amplified light of the respective wavelength bands and 
propagates it to a specific point. 
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[f*fF»#©l5B] 
ftftJfMRSB. 

E3f«©ift*#*££fcl»«^*i*£#llW»BK:;l3V> 

it*a#a©tB^ J; o < awrr* =. t m 
cis*« 3 1 mxm i *fe«w*js 2 ke«©«£# 

|**Lfc/x»7— *tsv»c««ra— i:S«J:5l:. WES- 

* * m^&nmti £Kjrr *> c t s^ttt 

^m<D^u-am^\zmm— ca*j:3i:, me 
&3ttt*i^arom^*S!iffli-r-5Sijffl¥at, 

lWBB#3tt«MB*aT?ii«*ft*:«rE#«fi#*©**« 
SB. 

fflrE«*»»*a*» a.ft * BE»ft#* <r t c a 
tits^at. 

tt«#Jt««*ft-r*«$ftfclttE*JSfi«*o*3S«Hf 

ir»ft3t*«^a:T?»«*ftfcjWE»«ft#*©3t*ift 
bb. 

[»*«6] b#B5K:E«»«^I£B«BBk:*^ 
WE«fi»«*sc»«*ft. «iEx»sns**fia 
WE*fi»*^RR:*«*ft» »E*eaa»+-e«B9 



©iEftWtfcSSKB*.. 

me*s««b«. 3SKME»iB#wjs»&©jte*m . 

go 

MEBB^fHi. MEfcftBWfa-CBIHSftfcBES- 
lc;i3i?«MB*Bftff*®3fc''<7*-;0>5ttE*%JMM¥ 

aw$tw/t>7— *i**bfc/^9— **awcK&Ei— left 
-sj^fc, ME##B**a©ttia 

-e**££«tt«£"r*«£3ttJIMRSB. 
[»*JS8] M$g5lcEtt<Z>tt£%B1l£Blc:l3(r> 

WEfcftawafcgfeft. «EA»sn**sea 
•7 >tai; * 0 we a»$ ft fc*/^ -7 - «#ie-rs 

BSftBtSaSKB*.. 

WEigfi»&^a«> S€>fcBE»iB3teB#6<Wfc*i» 

«iEiw»*att. ttE»*«Mi#a-cm**ftfc'«rE# 

Kl*W-**E#*ft#*03tt/X7-*»6lWEft**«* 

aroJt^c— zfe&Vftrty— ««sv>ics«K— left 
S£5lc. iWE#*«MB*Sl!OHi**lW»-r**l»P*a 
T?**Ht«tt«iTStt£*WM6B. 
CIS** 9] »3ftB4&l»bB:StJ!l8 0Hv**ttau JS 

fcE*©*&**M6Bfc*sv»T, 

ME««*s*©*ifiBtt, m^9tmasmm<ommm\z 

&©»£> ME»fi#»¥ft©JilJfe4sJ:tfBE»«*B 

^a©*fc© 5 •£©<!>&< tfents^Tftgsn 

* H £ *»»t"r*«-&3i£iM«*B. 
[W*3H 1 0 ] M&&4 Sfc«W*)1 5 Ctatffl^ 

MEA»£ft*#tt, *ljft*#«*J:^*l»ft#« 

fcS&*Bs©ftfi^a>e.ft*wDM;£5£ft«#T& 

WE#3fcB*#»TB«3 ftfc WfiftftfiBBOWD M 
lt*WE#iftft1lf«OWDM^Fic««#O*/t»7-30«S 

2 tt*#*©wDM#^3te«*««wr 
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ytmmmw. 

aE«fi«-«*afc««3n. MEAWsnaftseai 

aB«fi#S*aK»«a*i. ffiE3te3l!&fT«*7 

v>«aic «k o MEAWsnsfticft/w-srttys-f s 

«(EA&f£*i&fttt. IB 1 »«aJ*M3J:tf* 1 
0. 

fMEttfl^att. *lftft*«*t**WDM*SC3tt«^ 
>*;Hfc*t*«Ufc»^*fcttJI5 2 

»t**E#*ft#«®WDM:£5i3fc«*©3tt/W-*»2 

12] H$£4£fcttM;ftB5l::B*e>*£ 
ffiBMffWtt. fJIB&3tli<g^STii<i$nfc^fB# 

a. wiB«mw©ffi*cjsuTsaiBflfi^c*ttswsE# 
imxm i 3 ] mxm 5 csaaaftttiMtt asic* 
meikft^-tt^ftcttMdn. iHrB#ei8g&'i>-c«*5 

^ttswE^ftft^o^^-fittwrstttaff** 

ift fi#« © %) \ "7 - *<S V « £ ft — \Z U £> «fc 5 WE 



jmmsb. 

imm. i 4] w#j«4 5 cb«©«i^ 

3MMM6B&BHT, 

WE$ijffli^a«. «rB#3t*«*RT?j«B*nfcmE«- 

A. «IE«ma©Hi*Ci6i;TBEifijiStC*»t*WE#« 
»*Ufc/xr7-*«SV»CS«RI-C«tSJ:5CWE#* 

im&m i 5 ] 5 cE*«>ti«%*a&Bc« 

aEaaa-a^afcaaan, WEA»sn*>e*eai 

ME*««-**a«cflsiES*i, iftE*eaM6+-c«i»9 
v >m{Cct o we as* a n&ft \zytn v- saa-r * 

WBiSft^jft^att. *6fcaEaiBft»**&©3fc£a 

E3tea»»=»af-5«fi»**aT* o . 

;&w*»e«s»«©3fc/t7-*aHrt-*aHi«*a 
i»E*m«©mrtK:tt&TK«jaK*w*WE*« 

*#«©3fc/t 9 -*» 6 WB*3ttJ«*^a©ai*^ "7 - * 
ISfc* L fc/* 9 — **S KKft— C ft: * <fc 5 \Z BE«3E 

SB. 

1 6] I9*3B4 * 5 KE*©«£ 

xaaaaic^^T. 

MBiHa#a«. aB#3ta**a-c*«*n*:iMrB* 
awrsattiasa*.. aeatuaoniAKiisuTffiB 

Jfi;&fc*W*aES*ft»*©WDM#«#«#©>fcA< 
"7-*«SV»K«ffB-ca:*J:-5CaE#3tta«*a© 

ufteM*?«;i&£tta&-rs*£%*MaB. 

aE«ft«-«*a»c««sn. «rE3teaat«T«#5 
ae3t«<!:sa&fcB*.. 

**3tt«^*att6nfcn«fi#«WDM*SC*«^T 
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«^ (CttttjA t3*3 ■& SM&S©^ ^ *;|/©3fc/t -7 - £ 
7— jtfEl^lcatfH— 5 K:ME#ftti*B^a© 

mafciwwTs 

[W*Jgl8j W#^4£fcttW#JS5KE*c©*g£ 
R » 6 ttfc n Sfiffir^WD M7J5£ft«*tT 

^its*^*©* 1 *^©*/^— £tftWT*tfttH« 

*»«#*©#/* 7-a» e WE##*«#R©*Hf "7 

- *f^s bfc /t i7— *«av>K k«h— <fc -5 tME 

1 9 1 m&m 5 £flBtt<z>tt&*j«ttgB£;& 
ffiE«ft#«*ai::*i*sn, i»BA»sfts3te£Gai 

v>«ftlc*DmBA»attS3fcK3fc/*7-S#JI6TS 
©igftili.!: fit*.. 

fl&ERftatt^Rtt, £&KWE»iB3fc*i&»e©3te«l» 

E*esi»K:»fflf o . 

wEifea*«>a*fc«i;TK«i^Kfew*ttE 

&«fi#«©#/5 7 - 6 WE#3t*«#8k©*l*/X "7 
if4i&B. 

WE»3t«**i«^a=rtc»«an. k*«^*kie^ 

R#£l«LfcWDM;&S>l£«*©«ft#*©#S«MB*- 



lucsfiH-casi^i:. MB€HfcilNI?ft©U;b 

**wr*iwii*R£. 

tj 5£ft<§^ * it wm-r ififi^a^a <t * « 

A* njfcft*f*WDM#a3fc«*£«8«. 
[M$312 1] tt*JS2 OKE*©n»fi#*WDM 

l»E«»*Rtt. WEft*«MH¥RT«MBSnfcj»E# 

*5 ||te§£5f«C9^ -7 «JE«-3t«MB* 
awStS'W-fc&SLfc/X?— *tS^W-RKH— fc& 
-5<t^lc. ME#*««*R©U*SIWWra(W«*R 

[St:** 2 2 ] mitfgZ 0 SfcftMfjftg 2 1 i:ffi«© 
n«Sm«WDM7jSC3t«#SimSBt*5V^T, 
4ltEIMflf¥a©iM«Rt*. KWDM7iSC5t«^SI«SS 

if -5 n*S#«WDM*iC*«^aSm8«. 
[»*3B 2 3 ] tt^JS 2 0 KBtO n ififWD M 

WE«»#Rtt, WE#^fiili#RTJ«*s^tifcME# 

*s**©3t3&»Bfje©«jxsc*Tfe*Lfc»^Ktt»j*ic 
«»t«mEftttfttt*©3tt/^7— ««ku-r«ttiufls«« 

A. ttE*ffl»©ffl*»=l6UTlWE«l^l=*W*lttE«- 
**»*©*^»7— 39*S<r»KS«n— Ctt«J:5£flMB 

«-7tJiiii^a©w*^©iffli-r^ c £ *»«£*-* n 

S«WD M7j 5at#«^£«Se«. 
ffijftm 2 4 ] ttJjcJH 2 0 KE«© n ft£#*WD M 

»E«*¥SI4. »Eft3tt*«*R"P«MBSnfc»E«- 

»fi#*©*38«Bf)e©*jSi*Te*bfc«^»cK»j«fc 

x., WE«m«©a*fcigi;T««jftiK:*W-*iWE#« 
fi««©3C/f 7 -*» 6 WEftJtitS^S©*!*/^ 7- * 
»*Lfc/*7-#EVW£K«H— lcfc-&«fc5K*JE## 

*«*R©a*s«!«f *it*»«t-ran«fi?Bf« 

[St** 2 5 ] M jRJg 2 0 KER© n KfiWtWD M 
7j^m^M^B(C*5UT, 

HdEWP^Rtt, WE«**«*R-P«MBS*ifcjttE«- 
a*#«©WDM56rSC3t«^*«Bf3e©*^*Te*b& 
^^(C^t^SSffifi©^*^©^?- 
*«fflt4*HJ«S«*. l»E*tB«©Hi*»c*i;T«» 
E%^K*tt-5*(rE#ififi*«©3fcA7— *tSt»»CR« 

B-casi -5 icHirE#^iiiii#a©ai^<&«<Jffli-r^ - 

i*»«t-r*n*ft#«WDM*SC3l£«^a««B. 




[StJfcJK 2 6 ] 2 0 CIBtO n tfiMWDM 

iWEfMW^ate. mEa*B«*»T!B«*nfci»E# 

iss^© w d m ttitm n ttfft >e s -cans l tz 

^^WTS^mSC<£«^. iWE&ffigB©ffi7JKl£i;TK 
t&&\z *3 It -5 Be#»ft»tt©3fc/t «7-a» s #je&# *t 

«3MB: «7 - * L "7 — #5 ^ fC K lift— 

[fS;fcJ§2 7] SillBg#W;:WDM7J5£ft{§*f££ 
SSI 1 Bft#«<fc 0 £Bft«0£ 2 SBBBK WD M755S 

tt«*t££firr&?§ 2 7t«*§-£js#a t . 
©#£ia«s-r-5M§ i 

«TEJB2*«^*»«*a»c««*n. BE£2ftBtttt 

ste 2 . 
fiESg i »fiB«43«**wDM#iWfcB*£<0^* >*jv 
mfipm u itms £ tc temrEis 2 &b 3 wd m 

B«#aTBW£ftfcBE*»ft»*©WDM2ra*B 
a»«B*©WDM#a*B*©>6/^— #SW~S« 
*SfcfcmE»2#*«3Mil!©aa£*»*tf*ttW# 

at. 

bgb 1 xm^&T'mmznrcMmm 1 sm«ow 

DM2FS«fcB**£BE»2#««*BT*«3*lfcME 
W, 2 *ft#«fi)WDM*S3tM t^SMltTJtffi 
T*BB*B*at£B**n»fiB*WDM>eFS«fcB 

^Tte mm \z&m * niwrEJteaiis * esi u fcBE^B 
&< tt> 1 ^»«*nmE3teaiBS*ea-r*3fc«^* 

B 41 f -5 * it 48 S B £ & 6 * -5 3tt e 21 -> X 7- A I c *3 1/ » 
T, 

BEftBWBBtt. iff l&^t»t«19©^fti 

a* iJRfcE*©tt£3te»«SB-ea* 

[I9*JS2 9] 3fcfi^££BLTBB-r*3fcaiBBB 
itt3«2l«KB»c»ai*n3tt«^Se3|-r*3tfi2l»t 

»3teBB t »« s n«&E jteBis * e» u we^b 

• ffla-r*3tefi«BBi:A»6tt*3te3l->X'? 
BBftBBBfitt. 

^ifrox^f' WPSBWbTBEBHiliB*fflE#BB 
BBfcwa-r*:*'** wMftw^asB*., 
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BEBMBBKa^Tft/^-sHSUfcaftB^s 
Bg5£fiLTWDM7?:£ftB^££^T3tt&w-/ l J X 

te§yjx>77 3/X*BB£B*acT£:K:B«S 

at. 

mE»ttB«¥a-cii«s ftfcME&Bfiflr*© wd m 

*S^*BE*B***OWDM*SWt«^©3tt/X9— 
#BE3ttB**STit«Sft&aBE»ftWB©WDM 

^sc^B^sBfi^BtrtwarsBfi^a^at^B 
as c t *»b traces S'* 5^. 

n<&B»03t*«*aT?BE*tt«»«03t*B«U. 
B«*nfciWE#BfiB«©*€BB*BbTBaT* 

BE#^B«#a-CB«anfcBE*BfiB«©*««»f 

)eoBjft*T?eBL,fc»^K. K*jSK*w-*Be*B 

B«B©*/T«7— *«BV>KBKB— fc***5lc. ME 

«-3t««*a©tH**iw«-r* c t t-r***« 

C«*B3l] BBBBi^fcWDMj&SafiB^Sft 

«»t6n*«*©>K««*a-cfeB*nfciWE#wDM 

#5S3ttB#£B«U B«£ftfcBE#WDM#jSWteB 
^*B**BbTBUl-r-S3tBfi*Bte*V»T, 
BE#WDM*SC3tB^fc*«r»T*B#irtK:3t/ , « , 7- 
SBS.S.fcSK:, BE*B^B*ao'm*SfWllbT 

BE»3ttB«#a-C»«SnfcBE&WDM*iC3tB^ 

«-WDM^SC3tB#©3tt/ , « , 7— 3&»S^>CSKFI— 

ctsic. BE#3em«*aom*a9««T*^t*»« 
&r«%BB£&. 

[BBOBBIftKH] 
[0 0 0 1] 

[*WOlT5a*#»] **Btt. BfiB«rt»C« 
J6UT*BB»B*BBB*.*«^3feB«BBlc*sv» 

Be£ttls%:BjaK:£l?&££ft*B0%''t7— en- 
ter* Ilirt«T?SSB£3 | l£B«BB*s.fctfnB*»«W 

DM*sc3tB*»BBBBKH-r«. ^lt. cneog 

B*3tBBBB*±tf3it«t>«IBBK:ttB L*:3fc£2t>'X 
^AKWr*>. S&fc. BB«Bz:&l=ttl6LTjKBfll 
B6B*BB*.*«£#B«BBfciJ»*3fcB«#BK 



t 



SJ^S (Wavelength-division Multiplexing, JWT, 
[0 0 0 2] 

•>7h7r-f/x±-eo3«[ft»«wDMeaij" (*m 
i 9 9 9Wtii«»*«**6) \zm 

[0 0 0 3] @2 3te, Lfc, SE*<D 

3ftIfaWDME2yXrAO«Sc*^t0T*§. 
02 3l£:fc^T, 1 6m<D&U—*fy<1*— H (laser 
diode , £TF, l~LDj ^BSfB-T^o ) 15 0-1-15 
0-nte, S + -band t*iH^?)f t>«l 
6^^lS1-^>KS01/--1f7t^ i &^%lg'r^o SSJgLfc 

^*;pia>e>^*>*;i'i 6©*u— !f*»4 v 7W 

^i£g§lII#r#H !: (arrayed waveguide grating , J£TF, 
TAWGj £mttZ>* ) 1 5 1 -HcAl* £*l£o AW 
G15 1-1B, I©f t*iH*^ft*JH 6©SU 

Zj ^BSfB-r^o ) 1 5 2-H£A#*2*l, MZ 1 5 2-1 

T, U/U^A8Sftl3t7r-f A«B8 (thul ium-dopedf ib 
er amplifier , JBUF, TTDFAj <hBSfET^o ) 1 
5 3fCA#t^n^>o TDFA153H 1 4 5 0 nmf 

£>, ^0S + - band <0 WD M^S^M^* it 

#i«7-fM*6ft*M*I*^9 (EAT, twd 

M^y^j tB&e-rs. ) i5 6tcA&t£n3o 

[0 0 0 4] ^bT, C- b a n d^WDM^SJtfflf 
te, TDFA 1 5 3 S 1 5 5 0 nm^n^mmT ^>X.JU 
K^AjBjtaJt^r^f /ttSHS (erbium-doped fiber amp 
lifier , ETF, TEDFAj <hB§fB-f£o ) 1 5 4 \z 
RtLT* LD 1 5 0-17 - 1 5 0-32 , AWG 15 1- 
2, MZ 1 5 2-2*«ttfEDFA 1 5 4A^ft*±JEt 
. B«©«j5fifc<tO*riE*nTWDM*y9 1 5 6 KA&t 

[0 0 0 5] £ bK, L-b a n d ©WDM^SC3t«^ 
te, TDFA153^1580 nmM^Htit^y^ 

>i/7hx;pe>>^«AijK7T-f/tiM«W (ETF, re 

S-EDFAJ ^ffiSf2-r^>o ) 1 5 5KfW.T* LD 1 
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5 0 -33 - 1 5 0 -48 , AWG 15 1-3, M Z 1 5 2 -3 
*5£tfGS-EDFA 1 5 5 *>U2>±i££ m&<Dffim 
K.fc0£l*;*ftTWDMrt:/5 1 5 6\ZAM£tlZ>o 
[0 0 0 6] WDMA^7 15 6 tt, S + - b a n d , 
C- b andi5m-b and^SWDMHM^ 
^tlMbT 3 »fiff*WDM*a*«§ £ LT#« 
y7h77<A* (dispersion shifted fiber, U^T, 

tdsfj ^isiat-^o ) 1 5 KDyt&mmzmmzn 

Z> 0 CCO<t5^ei3l->X^A«, S + -band (1 

4 5 0-1 4 9 0 nm) , C-band (1530 — 1 

5 7 0 nm) &<£ZfL - band (1570—1610 
nm) OMfiffSC^t^^S^WDMSjtJKfi^ 

[0007] £c*>t, ^eaK+searrfcWDM* 

TtfeitSS* CD)t* 7 * J y £ ^fflSf^ffl \Z a r> T««* 

fil(03t/^7— SfiiftfiM^fTS-er^eit*^, 9=-** 

(signal to noise ratio ) 

[0 0 0 8] E<0WDM#S3teM*ORt>@jfcftffl«©^ 
«W?7>«HC!)»S||«M1 5THzftl:» 
[ftl] 

*. Le tt, 3tte3HS©*S*fiT3tte3IISOlH*«»:* 
attfttt. Le= (1-exp (-a) )/a "T?2& 
<&. *UT. Aeff «. 3te2HS©^rS*3T»f®«** 

r. 

[0 0 0 9] Sfc, 3t77-fA'©7V>flJfita, — 

ri 1. 5x1 0" 

>f T-fc 3 tT— ? f MfllKT* * . - o 
iHtSHfiJ (/hBAU£*. BTiJX*»fMtt) 2 7 61 
[0 0 10] ftJfcW:, dtf>J;:5&^£^>1RSU;:«fc 



o> 3 2 $L<DWDMttytm^&yty r-r nx 

* U 3 H & **» 6 tlT ^fco 
[0011] h ZL 5T% 1 5 5 0 n mMiB©«fi«f«C 

1 3 0 nmK±Oj£^Jft*«*lcH*Ci:3J««-**n 

-en»s*nfc3jSfi#«wDM»a3t«^tt, 023 

$§C-ba n d&J:tf L - b a ndC^fTtSfc^S 
[0 0 12] -tdT* C - b a n d43£tf L - b and 

\z**?c*im\z.-D\<*x* mfezn-otco anil 

■|ft^o»*K:fiW*«l*9v>«aicJ:ft*ij#«»e 

[0 0 1 3] 0 1 7 IC&V^T, 3 21^LD12 0-1 
- 1 2 0-32 tt, C-bandWtWl/i^ft> 

igL^^^^;n^e>5 l ^>^;i/3 2<D&u—tfmt. 
awg i 2 i-ncA»sn, sfi^isnxwDMsa 

£CDWDM^5£7fcte> EDFA12 2{:A« 

sn> fg*s£n*o it«anfcwDM*sc3tttt, ft/*? 

-^^g-T^MSgg (attenuator, £TF> TATTj <h 
B&&r<E>. ) 1 2 3KA3>f£n£o MgLT0r5£O7fc/1 
? — fcR5£$n;fcWDM;£5£3tett. WDM*^7 1 2 6 
KAItSft*. 

[0 0 14] fit, L-bandOWDM^JCBt 
EDFA12 2^GS-EDFA1 2 4l:ftx.T, LD 
1 2 0 -33 - 1 2 0 -64 , AWG 12 1-2, GS-ED 
FA 1 2 4*5cJ:^ATT 1 2 5 *>e&£±5E<!:H«<0« 
^i:i;04f$nTWDM^^7 l 2 6 tcAW^n^o 
WDM^y7l2 6H C-b a n d*$J;tfL-b an 
d<D#WDM*SC3tt«r*fi#*bT 2 »fiff«WDM* 
iWfcchLTlJi— t-h^r-f^ (single modefiber, 
~F\ rSMFj tmtttZ. ) 12 7lcSffl*ft*. 

[0 0 15] .^bt, 2jftfi»«WDM*SC3ttt, SM 
F 1 2 7 £8 0 kmeiULfc^Kl, A#tbfc3fc<&«fi<!: 

1 2 8KA#t£n£o d ATT 12 3, 

12 5©&»MH C-bandl:*Wftft*;i/ 
©*/t7-tL-b a n d K^t^&^^UcDft/W 
-(h^WDMi?^ 1 2 6frZmtti2n2>m&<Dt&&, 

~?uti%. mi 7 \z^-rm^Y\z^x, m—\zfoz>& 
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oizmmznz. 

[0 0 16] H<Bcfc3&iH£*WU C-band^cfc^ 
L-b a n dOSSSMlCf t^i^^WDMJS 

rCWi»£ATT 1 2 3, 12 5t^7-*HBL 
fe^K, SWDM^)tg#^g#lbT2«M 
WDM^SCJtJCbTSMF 1 2 7 fC2lffi"rs. f bt, 
SMF 12 7*8 0 kmei£l/fct&<D2ftfi#«WDM 
#5£3te*JtX'<* V)17 jr?<1*f 1 2 8T«)tt5. 

[0017] 01811 Y K&tt^ 2 SM«WD 
W)5^%<D7s^i7 hJ^it0T*So H19H SM 
F£8 0 kme3S«^Jt*2iS[*«r«WDM***© 

[0 0 18] H18i.itfH19(0«Wt dBmM 
fciSlT*^, i2 0(^)I»t dBffit^ 

iTfe^, mi stmi 9 t^tt^-r^t. misx 

\t. C-bandtL-bandi©*/^-!! S« 
T**<0fc:*tU 8Okm£M(D019Tll C 
-b a n d<Dytrt<7 — (DjjtfL- b a n d C0^/1«7 — J: 

[0019] 02OH CO**ft±DWttK:-r*ft» 
l:Hl 8*5cfc^0 1 9<fc-0fPfiEL/fcHT»S.- H.2 OK 
:fcV>T, xtt, C-bandOTDMKWW8 0 
k m&m L tc'&<Dyt/* 7 - £ o Ate, L-b and 
COWDM^5S:7tCO^*8 0 k mfeM L fc'&<Djtrt 7 - T 
C-band(DWDM*i3ttL-ban 
d<OWDM^5$7fc££8 0 kmfiIL^)t;t7-T* 

[0 0 2 0] £<£>0 2 0 75>>£, Bband$:Em 
C-band0))t/t7^/J^</ci:S ( !:i i bl:L- 

Ri77 >Mti; 0 C - b a n d ©3tA7-#L 
-bandl:»fft*i:t*«»i^. £U:te, C-ba 
n d^i^L -ban d :#flfceirr*«fi-T* 
C-b a nd*J;tfL-b and*SW£ifi:fr|6] 

[0 0 2 1] H2 1H 

f@T^§o H2 1H 0 1 7<7)LD 1 2 0-33 - 1 2 
0-64 , AWG 120-2, GS-EDFA 1 2 4*5i;tf 
ATT 1 2 57^£&£>L-b a n d©WDM^)t^4 
^M^SMF 1270C-ban dCDWDM#5£ 
^ASt^nS«t«ffi(0«l:WDM*y7 1 29^ 
LTKW\ L - b a n d ©WDM^a:^^^ h;^ 
®J£-f h)VTir^^^l 3 0 *ffix.fcC<hUA 

hi 7 tra«T»*wc, c: coated (D^fiStr^ 
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[0 0 2 2] JlOJ^fcaiJtJRTtt, Qif&ZnfcC-b 
and(OWDMM»i ED F A 1 2 2 tATT 1 2 
StTft/W-SrPffiSb/tSHC. SMF 1 2 7 tcMad^ 
tl, SMF 1 2 7 £8 0 kmfeiMLfc&KftX^ MP 
1 2 8T'lt^n5. £f££n*iL- 
band©WDM^3tB> G S - E D F A 1 2 4 <h A 
TT 1 2 5£T-ft/19-£i)ifi5l<*:&K, SMF12 7 
tCj£aj£n, SMF 1 2 7 £8 0 km£j£Lfc&l::ftX 
hKTj-y-f+fl 3 OTfliJ5£2*l-2>. 

[0 0 2 3] :df, 02 HZm-Ti&^Zl \Z£>VZC 
- b a n dtC*5lt^>S^^^;KC)7tA , 7-i:Jfe^Z2 (C 
*5W-SL-b a n d (Cfctt^&^r^^^^-i: 
H ATT1 2 3, 1 2 5TI^— K:&3<fc 3 KPBiSn 

^ v >%m t & tk-t 0-e $> z> . 

[0 0 2 4] i2 20W. dBlfiTiSbfc7V 

•So ♦ ig^faej^ft/^-T&O, 02O£l£fB 

£<D02 2fr£>. pb a n d«rei§Lfc«^lC*i;SC 
-ban d©*/^-^L-b a n ^\zWn-t^>Wk 

[0 0 2 5] 

[^BjJ##p&L«l:5<fc'r-2>g&ig] 0 19. 02O:fc<fctf 
02 2*^^5i5C 2ftg^WDM^7t^e 
iH-T-Si:. Mi7-7>tai:«t 0 C - b a n d OWDM 
^riC3tcD^/t7-* J L - b a n d ©WDM^jtftK^ff 

£ *5 It •& W D M-ft&Jt <D?t/ 1 -7 — ^g&gfiij CD&g^F 
^tCiJlt-SWDM^TtlC^ff-r-S,. Z\<DKl»!>. ni£g 
»^WDM^iC^*eiiLfc«^^(i, &g^F^»C*5 

s. 

[0026] #ic, [&i] ^e.^A^«fc-5fw. mmm. 

COf^te. tCT, 19*31 l&t^L 

»*J12 8 »CfB«W^HJT'«, nMIOTDM^)t 

£ esrt -5 fa t- <z>#/i v - \zm £ se » z> c t 
-> x x a * a«-r a c i £ s as t -r . 

[0 0 2 7] ^LT, 19*312 9 t'IBm<^^B^-e«, n 

&&ttt&wDMttftmniz&tf2>&m&&m<n j tn'e 
ttzytm^v s n r &&#-r -s^e^x^ &*i«-r 



[0 0 2 8] f9*Jg3 0*5«ktff9*3l3 1 KIB 

iz, temmz&»z&&%i®ffl<?>ft/*'7-izteg:<Dtz\,> 

[0 0 2 9] 

[0030] m*m i ) iiit 19*31 i . §9*31 

3, g9*>S4, §9**7, W*3l9, 19*3110, 19* 
Jl 1 2 . I9*3S 1 4 . 19*31 1 6 *3 J; #19*31 1 8 KfB 

*ji i KB*©ss9m;t, *ftii«r* - t^-e^-^te 
gm^S^f'K&stt&wftittl^ft 5 ©tti;*j£j£fi 

^fiLT^eiiiKfcm.^-r*^7tii4isei 

[0 0 3 1] (»*>§ 2 ) 0 2 «. »*3S 2 . «*3g 
3, 43J;^ §9*3S5^^bi9*311 9 \zm$L<D%WV> 

m-tmm^tm. 9 19** 3 \zmm.<D%w izftTzmfc 

[0 0 3 2] 0 2(C*3V^T, 19*312 tCfB«<^^^T 
tt, 3teitSSl l^e»(D7t5^<DSEfi#^rtfC»g| 

fi^J®rttCii"|@T-5tt^ii*SSS2 ir*5V^T. «jR 
[0 0 3 3] (f9*3R3) 01i3ir/0 2C43tiT, 19 

*« 3 KiB«<z>fSBj!-m. «*ji i */t«»*JS 2 Kie 
ig-grTteif «g© i . 2 <b -femmffitifrftfc&& 1 o 

iSSm^<o^/t «7 S ft 5 9-* 

^vrc^u—fym^\zm^m— \ztzz>&?\z, &?tm 

[0 0 3 4] (19*314) 0 1 IC*3^T, 19*314 trfB 

(Dxmytte. z\<Dm.i'&&^v>%*mw>-$z>ytmm^ 

ft5-!lCA^Stl-2>. ^2&fi«^OA#*7t«. Z.(DW, 
2 «*flfi«©3tSii*-r*3ttJi«^R 5 -2JCAIt^n 

g^C03t^i8tS-r^7tlii|S^ft5-nlcAlt$tl^>. Z. 
CO£?\Z. **03t»«*S5-l~5-ntt, AW^nS 

[0 0 3 5] ««ffll^ft7tt, &JttHi^ft5-l~5-nT 



m^9tmm&m 1 e-«ffi««nfc3te3itt 1 o ±© 
«^a5-i~5-n©m**ittiii-ra. *i/T. &xmm 

^®5-l~5-nTlS'fiSnfc&iSS»«©3tett, 

nt, **#a*S6»cj»iji!-r*3tte3iKi o»c»m* 

[0 0 3 6] :^T, ft£M8§10te, *7r-fA«*t 

(fff$8 5) H2fc*s^T. M&K 5 tcGftoftWafi* 
2 «ftfltt*g:8tt, A»£ 

[0 0 3 7] »ffc©7fcl«i|g*R5-l~5-nH j£g#jffc 

-&ft©&ga?*££if'ig-r&. «»#«7tt. s^itu^ 

g5-l~ 5 -nTJt«3ftfcft«ft*«©3fc**»r£©ifi 

&ftl#ffi#R5-l~5-n©m*£fl!ffl-r-i>.> 
[0 0 3 8] fLT, £3fc«MI*»5-l~5-inr»«S 

©&g^s^g6Tjgg^a$nT. ss^-m^a 6 tc 
s&tt-rsftesiis i ofcttmsns. ^©.t? 

2lClB«©*9Jtt. #3fci*«*R5-l~5-ii©J»««fi 

[0 0 3 9] (»3fcJS 6)02 fc*V»T. M mm 6 KB 
«©^^-C«, S&#«5KlB«©»^3fc*g*IgB2K:*3 

•rsfte&s&i it, jft*»«*a:8ic««sn, ftfe 

7-£«SST3®ig30I9<fc££ iES^S? 
38(1 S6icnS3tff9»eo!>3tt«ftte3tteSKl 1 

[0 0 4 0] «Mfg8«, A»3tt*»«-r*WKl 
[0 0 4 1] (»*«7) Hl*J:tfia2K:*S^T. IS 

motii-sytmm&m 1 , 2(c*v>t, «Mi^R7tt, a- 

3tt*«^S 5 -1~ 5 -n-C*«Snfc#«*»*©3tt*»»f 
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[0 0 4 2] («^JS8) H2t*^T, »*«8t'IB 
«©^BJ-e«, W#JS 5 £G4t0>*tt3&tfttSB 2 t*3 

rzftfcm&i it. «*»*^gi:8fc»«**i, *e 
•7-*«i&-r*iaiB*«9 

85-1- 5-m?Ji«*nfc#«fi#*©>fca»»rjeo*j« 

/1«7-*> 6*£imrelFB -1~5 -n©*t*/1 >7-^^5fe 
UfcAt«7— *«S^fc:««H— K&SJ:^!::, 
S5-l-S-nOHi**IWI|-r*iliTf«lJ«-r*. 

[0 0 4 3] (»*«9) Hl*±tfH2l:i6V»T. If 
J#H 9 ICfB«©^^T-«. »*3H 4 fc^ b«*JS 8 ©V> 

7 ©$W«tt. d©H^3ti«liS{g'l. 2©»ffi 
[0 0 4 4] KTK. tt*3Hl^^L»#^9t|B«© 

s^a©»*-e*-5. otieositt. &^tfe#. 

ttt»oTH6. ^T, &fi#i£^a8©8tdfe£#Ii 
-r-5©«, — SiE«ie2!&©#ft*t©SNRAi3teJg*i¥ 

&, isfi»js^a8©jft^t«g^m^a6©is^t 
»s^a©a*i:-r-5. *ut, -jg>g«ea&»©#ra 

^©SNRtC*3te-5$t^J&«C©ft#tt^^^Ttt. 0 3 
(e) ©MT-iKBJ-r^.. 0 311 i*JRl4l,»HI*a 

[0045] 03 (a) a, *eai-r*3tt, 

MAtf. mi»g«^©WDM^S;^fa^. I2iSM 
J£©WDM;S5£ft<I^*5<fctffl 3 «*af*©WDM#3t 

a. 03 (b) «, rne>#«s^«p B Ttr^uasi«7 
•7>«ta©a^©— m^lt^*. d©0^e.^s 

±5CMl»fi#«E©^/t«7-*iSI«7V>«tatC«k0 
m 2 J: JR 3 «g#^lc^fr-r * £ i t> fc» 

2«ES««©Jt/'«'7-*<«l^7-7>«|[a»C«fc0m3ftft 



(10) 
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[0 0 4 6] 0 3 (c) tt, fteM8S©ift&©— 0>J£* 
£©0K^-r e k5(::#£iigS©J*£:tt. £i£ 

(d) tt. j£ft^#ig^a©»&©--0iJ£*bT 

«*{*:#««t:7*;U*fc£©T#:7^JI^»©3te 

©t, togT&ifi <«■«> *n*aftflf*t««©a-c 
(»«) $n-5jsg««<tt?«. aafSTaj^w 

[0 0 4 7] 0 3 (e) tt. £J|*¥ft«>**flHfc0- 
fifJfcSbTH*. ftifts^aTtt. 3fttHI¥aK:J:«g 
ffctkltiyt (amplified spontaneous emission, TAS 
Ej fcMBJ-S. ) *«»*tt#tt«#oT^Sfc«>, 3t 
**^a©*i*»ftfc*JHfc£MiSi*^i:£fcfc*. $S 
^Jg&tt. *«*¥ftC*V»T AA'O SNR«W*OS 
NRTrW-ofcMTr&D. *t*/t7— CH«r *ffiT& 
•5. 

[0 0 4 8] H (a) lcS-r3*ft#«WDM*SC3ttfi 

**es&-r ^eit8§t^n^0 3 (b) &u 
l (d) iz*-r«fc^tcgtSft^tt<D*^^a**t#ffi-r 

5©T, e2l»©3&fi««WDM*iCJt(i^^*5^S 

[0 0 4 9] f 01*5j;tf0 2 t*l/»T, SBl 

av»L.*3*fi#"«OWDM^jS3t«^K:tt, Stfittifc 

*a8T?*ft»«an*Mic. tit, ^Jtw^as 
tcs3 (d) K^ra^-en-en^Ds. fix, & 

ft^M£tt;fc3&g^«WDM7j5S3fc«*ftt. 3fc£i£BS 
1 0£ttA A STeSIt- «nCH3 (b) *5«ktf (c) 

tt. JbAA-CttJHIM«niC3tt/Y7 — iZfllllAt^i;^. CI 
^KSNRrtWi'S. 

[0 0 5 0] L/dbT, ftKfi*««53tt^«7-C*i; 
««16»-*llHrr*.fc-3K:. 3*fi#*WDM#5**« 

#*eaiT*«»c3tflMB*a5-i~5-3otH**BiaE-i- 
i>77^fflm<. c 5 izm&$sm$ t- 7* 

[0 0 5 1] 04tt. afi#«|H]K:'7*yx>7 7->:*£ 
attfcCsJSr^-raT-fe-S. 0 4 (a) tt. -to* 1 ©#J 
Sr^-THTab-S. 0 4 (b) tt. -?-©SfS 2 ©#J£5Vr0 



«£fctt. [Ri] &<fctf [»2] 36»ftift«#«Mlca 

£©*£Ktt. «* 7 T>*SLK«k0 
/■<7-*«fi«fi#*fllK»ffra«)"C. 0 4 (a) 

2 j£S#«©ft/1 7-tl3 BAAF*®*/* "7- £J©# 

[0052] — eaiK©»*;B«fctfafcft£#ift^a 

S*»*fftO**6*SIUTH3 (O *3«fc^ ( d ) 
tfflarSHfifPrt-r*. -ttT, E*l&IS3 (b) tt. 

(d) £av>T. **»«WK:Klit*yUx>7T 
^^©#«*th»-r-5Ct*<-C*-5. £©«£fctt. & 

(a) sk, sgiagwa. m2&fi*«m3 
jrr*«£. 04 (b) ic^-r^^tc jgi 

Jt/X"7— < J: 5 ica^f* 

[0053] s&, «-«fi#«K:»-r***B*^aniitc 
a, e^©»*&£^**a¥*»©«*s#*LT 

*ftff*RIK:7*y X>7 7 S/X«R'»t« H i t«fc 0 , £ 
*5 .5 B£fffttm ©3t/t "7 - * (5 &|Q - K T -5 c 

[0 0 5 4] —77. 0 3 (e) 5 

T*&lr>i6a*»<&»£K:tt. C©3tli'll#a(C«fc-5$i^ 

/x«7— *t-t©**e26sn*©T». ein^fcijtt-s&s 

#*©3tt/X«7-i^6-€-©»fiW«eit«-r*3ttit«*a 
©**/X «7 - * U fc*^ "7 - -r «fi#*W © 7* 'J X 

>7 7->x*s8fi-rntf, sNR**e>c5feg-rsct 

C©Jfe»«#a©*t*^ , 7-©**»4. 

4s^a©*e^/i "7- 1 *«#«©>6/x 7- 1 *x ->^;u 
*g^a©*8**§»:*§i< itic«fcoT^*-r^i<t^-e 

[0 0 5 5] fegffi : «r B 1©7°UX>7T->7 

< uzfr 6 . jajRfifli©«fi#«©3t/t 7 - t&mmm 

©a*Hr«©3tt/^'7-i:©S6*J:t)*:*<«W*. 
[0 0 5 6] ±»©J;5K:«i»7-7>«a. 7te£K© 

a*4jj:tf*ft^«-jft*a©*R*** ; i l «>«'aiT?*a«^ 

ICtt. ©JP^a7T±^©Ha©So*<©lP«:ff A-tti 
±^©HStt. tt*JRl 0fetiLtt*JS3 1 

{ciH®©%ig©iisTfofes„ ifcjjbt. maqfucc 



4 



left*. ■?-©£:«>. AWft£WDM^fg^<hLfc$ 
MATSNR©*ftS8:it«i:i* { T* 

£tl£©T. C«)fltt3feilMSB 1 , 2 t^Iglt 

[0 0 5 7] (8ft«8l 0) 01*><fctf0 2C:*3tAT. 

tt. JBlttft#«*«ktfSBl*ft»*«tOS«fiffll©SB 
2»**«©-tn-6niCWDM3ErjC3tt«<»*«tt6n& 
2 iSEM «tWD M*JC7tflf T J& o T, ««ffll^©7«. 

^©^•V^JUScjWafcUfcfltefc, 5-1 

«<OWDM*SC3tffi^©3t/'« , 7— tfSWCK&RI— fc& 

[0 0 5 8] <tt$m 1). H2fc*fr>T. 1 
fcE«©*WT?tt, ffi$Jlt 5 KiB«©«^#ti<it£B 2 

ffi'jom 2 ftjfeflMftw-tn-enc tt«»©s nfc * & a « 

*©#«#*> £&SWDM;&5£}te« ; srCc& 9. StfittSt 
^©8«, $£tr!S)ig7fcilI9;^e>©3££3££i£SSl IK 
atffl-rs&fttti&^aT&D. «d»*a7tt, Sglll 
*4M3i?«WDM#£3ttI*a>7-* 

>*;HBc*«*»Ufc»^fc, &7fcig*i3MS:5-i~5-n-r 
j*ib s nfc wd uttftm mfiffiit ©«l& 

&-Cfcm Lfc»£© C Oijftl:*lt5§il!fii«OWD 
M^ft^©ft/19-#SVMC«£|ig— K&-5<fc? 

*a©tB*S«M****fcJ4JB2jftft#«©WDM*S: 

a-tNto*-*-*. 

[0 0 5 9] 05 (a) tt, IlSftff«Oft*Jl'» 
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&mfrt>m+ k \Z-?2>i%-&&7rk-tm-Z$>2>. 05 (b) 

^SSTEf*^. 06 (a) tt. S2j£S^©^ 
^;U»*m*>e.m+ kl3T-5«-&S^T0'C*-5. 0 6 
(b) it. j82Kftf *05 i 1r*Jl'»em)J>6m- kl: 

[0 0 6 0] 0 5*3«fcUt0 6©#0lC*ltS«!®«. * 
/t"7— flttttt, ;me>0 5:fc«fctf 

M»c*w<&fBifii¥a7owii»c-p«r»T»wr*. st. 

[0 0 6 1] 05 (a) . (b) C*3VVC. £fiiJ(C^f 
«fc5fc, JBljftfi*«Omjft©WDM^iSC3tfll^Kfe 
Stl. JB2**Hlf«^LiftOWDM^iC3tt«^3ftt|a!3t* 

*t. po T&at-ra. c© " 

Bl&g^©^V*JM££mri^m+ klc 
«38»6BS (a) ©^McSst-J^fc, M«fg7 0a 
[0 0 6 2] ffcto-fe. mitt. 05 (a) ©*<M±a 

?Mzm.n-t zm&T&z. «2it 05 (a) ®«m 

«faK«-TJ:5fc, f lSSf«©3tn'7-*Pfl ic* 
»U »2«fi»i««3 1?-Y'*;U»&D©3tt/X7-SP - 
0 «fcD*iinS-e-*»&-e»*. «3lt 0 5 (a) ©£ 

©3tt/t7 — SPO *^«'>$«-5tt 1 &(:i2^ftf« 
© I3 l **;i'&fc0©ft/1 , 7-£PO «fcO«S02-B"-5* 

[0 0 6 3] — 0 5 (b) ©fefi'J©«^*>e>. SI 
j^g««©^^^-;i/ScS:m^em- k lc-r-5*&k:tt, 
*l«fi»*©3fc/t'7-^a«*^f S*»6H5 (b) 

-5. Sltt. 05 (b) ©*l±8l:St ±5C, Si 

^2H 0 5 (b) ©*{W+a^-r«fc'5C 
Bl*fiflf«<B3fc/t7-&P0 KHifcU S2i£fi3?*i£ 
Olfv^tDC^^-SPO <fc 9 «4> 

^3H 0 5 (a) ©^ffliJTat'^-T«t o 
K, SI jRSW«© l^-^^JP»fcO©Jt/ty-*P0 

s n Ai a -a- -5 1 1 1> 2 &s?s*£© 1 +• 

9©ft^*7-£P0 iOMWt^a^T**. 
[0 0 6 4] ^ft. JB2ttfi»«O^V*JP*ft«J«L 
fcS^OKWlC^^TKSt*. 06 (a) , (b) \Z 
*5^T, feffli|C^-r«to»C. & l«Lg*IJ«©miflE©WD 
M#5t3teflr9*«KJ£StU S2&ft^«tCL&©WDM 
#5£3fc<g#a<a£S*t. &^-V^;U©^/t9-«P0 ~c' . 



(12) 
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ife-Sif -5. 

[0 0 6 5] £©i§^<E>. ^2Mf«EOft^;Ht 
SL3ft»6L + hfcJ«flI*-B-fc«^Ktt. m2«fi#«<0 
ft/1 l 7-#itiJQT'5A^0 6 (a) ©*<»K::^-r <fc 5 

fill 0 6 (a) <Dftm±®\Zm?£o\Z, miifcfi 
^©l^^l/fcfcOCDft/W — £P0 d^ifftP^lt 

S. ?g2tt, 0 6 (a) ©;&<H+Sfc5R-rJ:'5fc. S§1 

^-f*;i'&fcDtD#:/t'7-£P0 

a&s. Sg3tt, 06 (a) <DJbMT&\zi&-f&-5\z, m 

Jjn£ * * 1 1 1 Km 2 KfifS© 1 3^ ^;Pa6fc 0 ©ft 

[0 0 6 6] — 7j, 06 (b) ©£ffl8©»-&*>e>. mi 
ifc&fifiS©? 1 L rt> Z L - h let" 

M2&g^©7t^ l 7-* t ^t-^>^5.0 6 (b) ©£ 
{|iJ(C^-r«fc5IC. HSffl^gK: 7 ©SflWtt, #©3ffi9& 
mitt. 06 (b) <D*ffliJ±afC^-r«t'5tC. mi 

^^©l^^&fcOWft/W-SrPO 

m2tt. 0 6 (b)<D&mt>Wt\Z7n?&5\Z> 

© i ^^i/fcfcowft/i^-^po «t OJtira^-&^« 

1311 06 (b) (0^{BiJT©t^-r«t3 

fc, mi&S»^©i^*;i'&*:9©ft/i , 7-£P0 
*» ttfcCf 2 ftfttttt© 1 ^-v *;u&fc 

[0 0 6 7] £©«k3f::05 (a) . (b) , 06 
(a) . (b) ©#<«r©*l^l::*>^T, ^tl^flZMK) 
(Dfflmifi&Ztf* fflW5-&7\z\t. z\<D3mr>v>ffl$9e> 

t^*^ io*ss?LTfTt>-ti2). ;:t*, ±.m<D&m& 
s-a-sstt. »«-r*^Y*;nsck. h. mi&g?ff*£ 

2 S^tft-Sft/^-PO . 

[0 0 6 8] ffijfcJH 1 0 *5<fctfWjR* 1 1 »ClB«O^Bj 
Ttt. IWI¥a7 CioTftSfiMCJt/^-SliJS 
©.fcoKSiffl-f -5©T. WDMKM^Cft^^fe 

2 «fi#«WDM#5*3fc«^© S N RO*fl;Si»#T* 

[0 0 6 9] (g&JfcJKl 2) 0 l*5«tt^0 2lC*3^T, 
f»#Jgl 2KE«©*WTtt. i»*JS4*fc»4»*fl|5 

tt. *3t»*¥ft5-l~5-n-Cii«**lfc*iS«*l*0 



*is^»cs«i^— \ztj.2>&?\z&ytm<m¥Wi5-i~-5-n 

[0 0 7 0] (ffjfcJSl 3) H2C*t»T, W*JH1 3 
KB«©«9mi, W*3S 5 lCffi«<0*g^JtJi<i^B 2 

e^-r-sfte&ss i it. ^sft-ifc^asicg^ti. 

Xfcmf&l 1 «|"TII»57>«ai:±») A»SftS3tC 

is^-astt. $e>»csiejieai9?5>f>o3t*%e2iKi 1 
id*m^-^^fi^&^aT*o. fMfflW 7 tt. ajt* 
*i^a 5-1-5 -nTit^£ttfc&&g^*£©ft;w?r£© 

J: -5 K*ft*t*^R 5-1-5 -nOfflrtfctt- 

[0 0 7 1] (»#* 14)01 *5«fctf 0 2 K*HT. 
»#* 1 4 ICE*©**!"?**. W*3l4*fcttW*3S5 
lCgB*S©1«"&:7fcif *gS« 1 . 2IC:j3Vvt, Wm^-Wcl 
tt. ft3t«MB*S:5-l~5-m?i«**tifcft*ft#«© 

a«fi»«©3fc/w-s*fttH-r<&iftiH«***.. -©& 
•7— *> e> sytrnm^m 5 -1 ~ 5 -n©*^ 7- u 

5-1-5 -n©m* SIMWT * Z\ tTfflfilcl-*. 

[0072] (§1**1 5) m2\z^x. m&mi 5 

ic4o^t. jft««-ift*a!8fc«iji5*n. A8t2n<5ft£ 
G3S-r*#eai»i it, 8 

»#a8tt. $6»'»ie*jB9*»603ttft*eai»i 1 
K:ttwr*»*«-«*a-c*o'. *iw*a7tt. #3t« 

i&a.&'v&misit.mttK.* z.<Di&&.\z&ttz>&wi&%r® 
©Tt/iy-^^m-r-s^imsc^iffi^-. -©«iaigB©m^ 

\Z m DT H OJtjftK: *5 tt -5 «■ jftft#«©3t^ 9 — e> & 
5tJi«i^a5-l~5-n©Jfll : /t'7-€:^*Lfcyl , 7-^ 
H«ri»:S«ra— lC&-5«fc5tC, &^ittS^a5-l~5-n 

[0073] 1 2 *5<fctf§i;fcjs 1 5 iciam©^Bj 

ld*3tt-5$fJtfll^a7 tt. mfe£>i&&\Z&rt2>&ifc&%im 
©^/t«7-£*l^lr^tt5bT. ^-©^tBiSg^lcS-^^T 
&7t*i1@^a 5 -1 - 5 -n<Dffi tl Z y 4 — H A* •> i7 SdWf 
•S. ZOfctb. m&mi 2 45«kO:tt**l 3lcK^©^ 
WTtt. fitSI(c3fS©flfi^lC*ttS^S«^©3t/t , 7 



&&g^r«(03t/t 9 - * SBSt" & - <h & . 

[0074] ^cd^«, xv^m&T&ffiasoife 

- 5-n©$ft^m&£3l< - iotiStS £ tA^T' 
d©^*^<Dffl^SVMC««l^— \Zt±Z>&o\Z&ft 
ti4g^g:5-l~5-n<DW;>j£fl!ffif *U;fJ;<^. #1', & 

[0 0 7 5] gi«7-7>«a. 
&zt&&&m^WLV>m i kti^vt>Wcm~ei*z>m'&\z\z. c 

a^fiUCt 0 SftttlH^ © 5 -1- 5 -nwmjj £ 7 ^ - H 

& mm-r n«. saw * jfl» tc «utc £ -a- * c <t *«t £ 

[0 0 7 6] (tt^JSl 6) 01*3J:O:0 2lCt5UT, 
IS*^ 1 6 t'feeo^ajTtt. lf^4Sfe«W*3S5 

\ZisW2>&$L&&%,<DVfD M*^7t«^cD^1 9-^*5 
£5 tc#3tltti^g 5-1- 5-nOU) 
il*M'®-?2> Z. <hT«Bfe-r5. 
[0 0 7 7] (S^JSl 7) 0 2l:*t)T. 7 

Kfct^T. j£g#&3M£8K&S^£tU A#t£ft5)t£ 

eat-r & ft£i£ss 1 1 fo&ftm^msizmmisn, 

ftfi&SSl 1 4>T-SI#7V>t5:SLtr«fcOASt$ns^^ 
ftny z,mi&%U$ ££2*>izmz-> ASfT 

#&^§S:8te. £e>KI!)jg3fciII9d>£Wft£ftfe)£S&l 

i izmm-r^&^m^m-^&o, mm^7\t. 

mm^& 5 -1- 5 -nTtitS^tlfeS^S^WWDM* 

&-5ck 3 C#^Jitg^ 5-1-5 -n<DMtl£fflWr 2> Z. 

[0 0 7 8] (ISJRJSI 8) E 1 *5<fctf02 iCfe^T. 
m sRJg 1 8 f:igB*S<Z>3893T-«, »#Ji 4 5 
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&7tt, &3fci#i|I^fg5-l~5-nT-^£nfc&SEfi3? 
^ © W D M ^Ttlt ^ ^ Oifi,^ S TfeM b 

K, z\<Dm&iz&vzm&&&e>3 L * *)l<Dftrty-% 

&ai-rz>8ito&zmz-> mm&<»mtnzfcCTz\<DM&, 

\Z *3 •£> &&&mm<Dftr < i 9 -fr e, &ftif Q^gk 5 -i ~ 
5 -n ©$8171 9 - * Rfc* b fc A "7 - #5 ^ (C - 

[0 0 7 9] (»#Jg 19)01 &£Zfm 2 KS^T, 

it mm 1 9 fcefcoBum*. w*3H 5 izmm.<Dm&ye 

li*igB2fC*5UT. ftfi»fifS8C«MSn, A#t 

£n-5ft££jrf5ft,ei§Ki it, iSEft^&^ssic 

■£tiz>%\zytrty-$ : i&% i -?Z>®&ftM$ ££S 6K:«I 
*t), &fi#i£^&8tt. S^lcfisfjgftill 9 *><=>©*£ 

fteaissi 1 ic«ajT£&g#&^jr?<&o. mw^m 

7tt, *Jfeii«^a5-l~5-mfli«Snfc*Jftfi#* 
©WDM3SFSC3t«^**Bfje©i6jftC*"Ce*bfc»^K:, 

* SScft ^©Tfc/'? "7 - & *3tt*i*^S 5 - 1 - 5 -n 
©JtW/^ 9 - b 9 -^S VMC H IZte 2> 

i^C- 5 -1~ 5 CI t 

[0 0 8 0] SWfcSl 6^c^btt*3ll 9(CfB«©^BJ 

^^©jt/i^-sriiisi^wbT, -ewtftm^mc 

*t5^T#3t 5 -1 ~ 5 -n<Dmt) £ V W - H A* v 
t/MWt*. Ill7-7>MH [»1] \zJik-T&o\z 

t, s^g«^^^;K^j i e/'i9-^tti-rsci<t^<t 

oT. Bff^©ftfi^»C*ttS&^S*«(D3t/t9-& [& 

i] ^ffcioTff^-r-s^tA^T^^o z\<Drc£>. n 

^JSl 6*5<tC/IS*«l 7(rf2mc05!^T«. 5t*lC^ 
^<7)flfi^ifC*5H-S&»g««(DJtA9-*S«l^-t-r 
*LT, W*^l 8*3J;?/W*«1 9 

izmm<DmwT~\3.. &Km«®m& 5-1-5 -n©«i*»» 

[0 0 8 1] (if*3S2 0) 0 7 tt. ii^3S2 O^^b 
^©1 3-1-1 3-nte, R»f^C9StS^cri:»C^:tt6 



'J 



[0 0 8 2] 5-1- 5 -ntt; &%m^ 

3-l~l ft(f^£/&^ 
gl3-l~l 3-n*^fiEbfcWDM*^ft^{r*3ttS 

»ftflf*©3tsi»<BTs. Maxima. 

5-l~5-nT*Jita$tlfc#&g»^cOWDM*^;7t(l^ 
*»JJrJ£©iftj<*. MX-M* ^Onj^S^WDM^Ttm 

^aimse 3 a* &-jee**nfc3fceaitt±©i6;s as 
Te^Lfc«^ic. £©ifij&A £****#»«#*©# 

-l~5-n©tB:7j£lliWt"£. 
[0 0 8 3] ^UT, S-ftiftlg#g:5-l~5-nTJa4S£ 

©StS^«^g6Tffis^s^nr, K§#ffg6i: 

(SI** 2 1) H7tiW, If** 2 0KSE«©3893 
Ttt. 11**1 9lce«©n*«»«WDM*iC«ffll* 
i£«&B3lC*5^T, «»^B!7tt, 5-1 

■b.&ftiffll^g: 5 -1~ 5 -nOmF/T?— SMticUfc/t 
7— tfSViCK&m—KlftS £3 f', *3tt««*R 5-1 
~5-n©lBa&IHIITSlM»#aT*J«-rs. 

[0 0 8 4] (»** 22) 07 te*V»T. if** 2 2 
fcE*©389mi. if** 2 0 £fcttif**2 1 tzBM 
© n Sfi»«WD MSiCM ^SMSH 3 l:*^T. ffl 
H^©7 <omm&\t. C©nttft#ttWDM#it3fc«*l 

3i«s«©»mfl!iK*«*na3te3itti ok* its 8 
»7^>«a, 7te^K©a**3<t^s#.fi#g©* 

&©?•£©'>&<<»:*> lo^a^Tftje^tlSCtT 
[0 0 8 5] (»** 23)07 IC*5HT, if** 2 3 

i'fem©fg(pmi. it** 2 o£Ett©ntt&#«twD 
*wr**a«s**.. *ui95©Hi*fc*6;i;Titj«K:* 

tt*&i£gfl?«©ft/'< "7— #SV>fC«#|sa— Kite* <fc -5 
CftJfclflW^S 5-1-5 -n<7>W:*j d tti^ 

[0 0 8 6] (if** 24)07 EUfcHT. If *^ 2 4 
KK«©«9mi, if**2 OfCfB««nifig^WD 
M^rS:7t{i^jllft^B3tC*3^T, fMW*g*7tt. 

«Hi#a-cia*anfc#jft*flf*©3t3*«Bf3t©«i^*T? 
&m-t&&msc£fii;i* mm^mtuzi^cxm^z^ 

tf£&&g«i£©3fc/t9-^S&ftti4I¥g:5-l~5-n 

«t ^ iz&ytm«®^& 5-i~5 -n©m^js:$!iffli-r ^ c t-e 

[0 0 8 7] (If** 25)07 K*3V>T, if** 2 5 
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KE©©S?BJ3Tte, if**2 0KK*©n«*l»*WD 
M^ra;3l|£«#ai«S«3»c4J^T. tt»*a 7 tt, «3t 
i«*^ft-T?ii«3ftfc#iftS»*©WDM#itft«#a« 
Bf)£©»j«S-ce»bfc«^«C. Jftjftfc*tt**fitt* • 
©^Y*JP©ft/t9-£&fflT3&a3^£<I*.. &ttigB 
©W;mCfSi;TJfi^C:fctt*&&fi»«©#/W-a<S 
KfcSJ; 5 »C#3tt««^a 5 -1- 5 -n©W 

[0 0 8 8] (if**2 6) 07 K8l>T, §f**2 6 
«ClS«©»WCtt. if** 2 OfcE*©n«fi*F*WD 

«MB#at?««* nfc#tt*nr*©wD M^sc3t«it *« 
©a*i=j6i;T*jftii^»-6#»ftffif*©*/^ , 7-*»6 

#E^K&«ra-K&*£3te*3te«MB¥R5-l~5-n 

©ta**iw«-r*iifcT?«riE-ra. 

[0 0 8 9] (if** 2 7) 07 |C*HT, if** 2 7 
KE*©«9JT?tt. »l*ft»«KlWDM^3te^* 
£fi£T-5Sglftf§*f£E£^Rl 3-lt. SB 1 J: 
•3*«*«©*2a*#**rWDM^r«3ttfl}lf**fig-r 
*»2 3t«#flfeJ«^Rl 3-2t, ^lTtfl^^fiK^I&t' 
^l«S#^©ft£i«4©-rSSgl3fcii4s*R 
5-li, »2JI6«#*lK^SI=««Sn. ^2&*«« 
©5ttS**-r*JB2*i(Hi^S5-2i:. IB 1 «fi#**s 
W-*WDM*SCJtflt^©^^>*;PR**»«bfc»^S 
fctt»2Jftft#«*(t*WDM*SC3tt«^©^-fr>*;i' 

nfc#««#«©wDM*sc3ie«^**»fjt©«!^*Tfe 

21 L #:«"&© Jl©«6^»C*3tt S#JSS^«©WD M7j5£ 

^itts^S5-i©w*^iiM^-e-*fc«m2 3tti*s^g 

5-2©ffl*S*M*S*««»*S7i:, JB 1 ft***!* 
5-lTit«afnfc*l«[S#*©WDM*SC3tt«*i» 
2 fttitl^R 5 -2T*«anfc* 2 »ftff*OWDM* 

[0 0 9 0] cn6»*«2 0&t»LM*a2 7CEt 

©asma. tf**ift^b»**i 9icia«©^Bj(c 

~5-nK2*lST*<fc'5K3fc<f#£j£#g:l 3-1-1 3 -n 

sseKiATjifiissnajiln?, §f**i&<^uff** 

1 9K:E«©Bfi£R&*. Jfr£©*MKK:&<'>T&iftJt 
*«©3t/1 «7 - £ BKH— K T * ftm 5»m*5 «fc tf&ftlg 
5-1-5 -n©*#*B»S#*l,T»rJ£©ifijS[lC*S 

eif**l«J:V>bai**l 9CB*©36'9IiH*&© 

t. -?-©itt^s-«BS-rs. 

[0 0 9 1] (if** 2 8 ) if** 2 8 tCfE*t©5gBJJT* 



(15) 
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*ei£g& %mn z mm? zyemmmm t a»& 
B-e#SB£-r*. 

[0 0 9 2] IS*«2 8 fcBfcWfBHTtt, XMiki'* 
<DX. 

glfgfiTrgff £ ft-5 n iSfi^WD M^^ft^cO S 
N R <D#ft£&#T£ £ <h*<Ti§r.5. 
[0 0 9 3] lfcA4T> £©<k5&«fi&©ft£i£->X 

(§Mt>S2 9).08te. «*J12 9 tC|2«C0^!^CDlgS 
^fig^^-TETS)^. @8tC*5^T. H*JS2 9(CIB« 
O^^T*«, ft«^££j£LTi£<rr-5fti£«gfi4<h 
7fci£«gfi4l;:&i^£ft^^£eiMT-5ftei2IS8l 0 

txfcmm i.o\zmm-zsnytfcm& i o ^mmi-tcxm 

X-rAK^T. ftSfggfi 1 4 te. jtm^cox^^ h 

vx z (D^mf^^ytmmmm 4 \z mtit * t, 

7-1-1 7-n£ffiS*.5. 
[0 0 9 4] fLT, 3tMgI4tt, Sft©^Jl> 
7 r ->X3£{f mk&^m 1 5-1-1 5-ni:»&CDftitifi 
^©5-l~5-nt$iJ«#g7 ^Ml#g6t^iA 
■5. ^^©^©^Ux^r^X^^^© 
1 5-l~l m"&V>M-$i%LZ:£\ZWLtfZ>n. Z 

<D$L&$t$Ln\Z&^X7,^>7 h-iP^tB^l 7-1-1 7 

[0 0 9 5] }§&©fttf<li^g:5-l~5-n«:, &~/'JX 
>77 v'XTtm^^fife^l 5-1-1 5-nCT<i:{C^$ 
ft. *ft-6ft. yUx>7r->X3t«^^^©l 5-1 
-1 5 -n!i<4 6t IfcWD M^M^©S(g»Si©3t^ 
IH»¥»7tt. #>fcJt«#&5-l~5-ireJ* 
«Sftfcft«fi#«©WDM3&SC>t«^*«»f)e<0*jill* 

fC. #3tli*B^S5-l~5-nCDm*Sr*!ll«-rs. 

[0 0 9 6] i£fi£-«3MS: 6 tt. &3tit*S¥S 5-1— 5 
-n L -e®m 2 ftfc&jfcg^© WD M?J5£ft{§*t £ ifcfi 

^-si-Titai-rs. §h#ji2 9(cte«©?g9iT 
p^icei^-r53t<i^*iiii-rs3tiiie^B. * 



[0 0 9 7] @9I1 «*JS2 9(Cl2«©%H^cDB)f^$r 
MftBJ-r-3fc#©0T-&3o 0 9 (a) tt, 0 8CS^ 
T. W*«2 9 l-fe«©§g"K©®g«J£©8lB§£*-r0 
T&£. 0 9 (b) tt. ^fe2lgS±<D§^tC*3lt^.X 
h^^-rif^O, S-i&SUi. 09 (a) fC^t" 
±3£teft*&3fc»«8B4©JtlH«. ^©3tgly7f 
A»=*W**«D©f ««BT?**«^3tt««Sfi2A © 
AitSSK CO«d%«iSI2A ©WHJSS. fit. ft 
^ffgfil 4(DA#*«T-&-5. 0 9 (c) te. M$«2 

9tzmm<D5£w<z>%)%:ZWiw-rz>rc.>sb\z, ytmm§iW4 

K©7 P| JX>7T->X<75*-SrfTofc«-&(C, 0 9 (b) 

[0 0 9 8] frfc, #-0TOtSfW«. ^/t9-T$.tD, « 
Witt, Sfc. KT©i*S2 9fCSB«EWf€ 

n&S#*£WDM7J5$;ft{§^#m 1 &gS?i£WDM#5$; 
ftffi^<fc$g2 ifcg^WDM^ftff^.h© 2 

©WDM?j5£ft{i^£i£ft#S L-fc n &fi^WD M7J 

^Kmn<D®&bmmzmm-?z>z£tfT'Zz>. 

[0 0 9 9] 0 8fe«tO!H9l:*^T, SB 1 jftftflfttW 
DM7J5S;ftf§^«» 3t2KfgB4tC«toT&^m^©3t 
/t "7 -£^*.fc&fi#*£l*3© 7 U x > y y ->X ft 
•5. ^l/T, ^2i^S^WDM7J^;7tffl^«, ftSHf 
SB 4 fC «fc r? T&ftfl*f ©ftA "7- £^*.*:i£:Mf 
CD^iJI>7 7 ->X£J6£ft-2>. 

[oioo] ^mm^st^m^^^m^x^-Ax^t. 

•&f£mzASE\Z&Z1& : gi!>mmmzm>M:2tL2>. 

x\t, &ftm ] %izmM:isnz>m : gtfg s uz>z.£\zti.z>. 

Z.<Dtctb. WDMTjiCTtfi^WS^m^^. SWCSN 

b^ssb • w.w*?2>z\t\ztz2>(Dx. f&m. mm<os 

NRX&Z>?tmmz£;t>1tX%:m • ®.m?ZZ\ii\Z& 
^„ tCt, 3tt5«8BC*W*»3t«*OSNROfi 
1««6<6;5J;5I:. 3tM<SSBtc*5t.^TS^©SNR 
-5 3tB ^ ©7t/^ 9 - t> < 1 2> tz E <D&Km 

n<r>ytrty—&mm-?n\i. c:©sNR©{SM*««-r 
5ct^Tt5. mz. ft&mmmiz&vzytmnn* 

-CSA©SNRT*-53tfi^©SNRlC^C^<fc'5tC 1 5t 

&mmm\t. m&osNRX'&ixs.wzmtm-os 

HRX$>2>ftmn&g:mX'2Z>. 
[0 10 1] «koT, cn^$MW©^iJi>7r 
->Xtt. Tt^ft^Bl 4rtlC^lt6.ft-5X-^^ h)imm 
fgl 7-1, 1 7-2©^taiK*fC«koT, ±^©«tp(C 



(16) 
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ytmm mm* \z^x^ t %mn<D%^ r y—hmm.^n 
[0102] ::t, d©ftg^Ffl<D7 p 'jx>7T-> 

Xfct, 0 3 43«fctf0 4£m>TtfcBJjLfc&fi^F B i 1©:7' 

yx.>7y><7>£mm*<DT% *©«fi£#irr*. & 

0 9 \Z5jk? «fc 5 tCWD M#SC3fcfflNJ©3fc/t 9 -CD¥i3 S 
[0 10 3] £©±3fc«l«ft#*WDM3EriC3te«^ 

(b) l#B©Sfc*-r«t5tC2«fi««WD 

[0 10 4] *g^7fclf*I§£B2A ©AWiTH 2i£g 

*ft#*IW©:/yx>:7r5'X*J6bT^*© 
T. 09 (b) ©fo&»5 2#g(DH(c^f<J:'5tC, fS 1 
*«#*WDM***ffl^03tt/X'7-i:JB2jft*»*W 
DMTfrjS&B^©^?— £«. t?*^)o £© 

fc«e>^5tfi^©SNR«« Sfi*OT«7 , 'Jl>77y 

[0 10 5] fLT, «^3tl«iti^B2A ©WttiSTC 
tt> 2 &Sm^WDM7jSC5t^i^tt, 0 9 (b) ©£*> 
&3#B©BHC«-r.k'5K:, «-&3tJii|igB2A tio 

TSfif«m©7*'Ji>7 7 s/xsjfiSttfc-kTJMsa 

Ttt, H^trtt^ii1SSH2{rJ;oTiKS^P B lW7 p 

yi>7 7 ~>7.&mi!titz±-vmii8,isntc 2 isis«w 

DM7j5£:ft{§^#AJ*tS*l-5o AW$n-5 2iSg^W 
DM77 5£7fc«*t©&7fc«*ltt. 0 9 (b) ©fe^S4# 

2rtiJJ:i#fc£«»«i 4 *©#*«¥«&:«»:* AS E 
[0 10 6] —««K3fc*«B©fiJ»* J: £«»*»*© 

«^t*. *M«rt©7 , 'Ji>7 7 ->xk: <fc O^flffl'JT' 

©S-^-V*,^© SNR£i$— KL#:*§-&. ftAt?— ©ffi 
ft£ft«J:3ir9-«. -75. >ti3Hg^B4*tiSfi^(*3 



®7' I JX>77V'X£IS & ViTiftgfflF^W© y U X > 
7r->X<D^.=&ISbfe«^tC«. fti2HfgB4©!aiiiffi 

09 (c) cD£a><s> i#s©0tt*-r«fc5c & 
&ft««©wDM7j5£7fc{i*lte. ^ftfi^©^ 1 ?-** 

[0 10 7] ^©iS^jgft^WDMTJjSftm^S: 
09 (c) (DtEfrib 2Sa*5J;rjt3Saro0ic^-rj;'5 
(C. «£3fc*«Sfi2KJ;oT*fi#*nn©:7UX>:7 

1 4 © Afcf^Tte. 09 (c) ©£*>■;> 4 #g©0K:^ 

■r«fc5»c. jfiftff«m«)flsi:j:«sNRtt 

[0 10 8] Lfc^ot, m#m2 9 CSH«6©5!WtCj6> 
(»#JH3 0) is**Vo tCf3m©^^T«. AS*£n 

£ft©&ttm^£f::HStte>n5«&©ft«^RT-& 

[0 10 9] (M&H 3 1 ) ttjfcJg 3 1 KB«©«9JT 
tt, KWDM#£*fe«*£3fc«*£j«*» 

t^jsu Ait£ft*3t©i&fi#«zr£»::RW-e>ns« 

»03ttii*i#Rt?*J«*n*:#WDM*iC3t«#*ii« 

•t&ytmm-fimzio^T, ^wDM^ytm^za^r 

[0 110] 

[3BeB©*jfi©jp»] bit. 0st'So'v^r*^Bjfc*3 

lt*Sli«l©»«C'Pt»TBl*-r*. 
(^ 1 ©HJS^fig©^^) Sg 1 ©SHJSffi^tt. »*JR1 
&^L»#JH5. W*317. ffi£]g9. »#*12. If 
1 4 . If #Jg 1 6 . m#m 1 8 . If JfcJS 2 0 b 
tt«£ 2 8 . i5<fctf . ffigW 3 0 KBB«©38WK»i6'r 

[0 111] d©^eM->7.?-A«, 3$ft*«WDM 
*AJtt«<»* 3tt«#«WDM*SC3t«<»aifi8«T?* 
f£LT. £©3fc«^S*^3fcia*8BT#B<M«U 3 
*ft#*WDM*iC3tt«^afi«B-C*(S • S&Sf *t> 
©T&-5. ^©3i^S^WDM7j^:3t(i^«, S* - 
b a n d©aftflf*«C«££n&^ + *JPKs ©WDM 
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t O WD Mttftmn tL-band 
KRjg 2 tlfe^ -V *JU3& u © W D M^S^fs^- 1 fr*> to 

[0 112] 110(1 » 1 ©3*EJS»lBlC*^*3tte2l 
•>XfA04»i*SifHf**. 01 ltt. mi CD 

gB2 0-l~2 O-ste, S'-band ©3=-V*JH *>5 

^+>*jusfc#j&Ts3fefi^£**£j£-rs. -tie. 

7fc«*t£fi)c8B2 0-l~2 O-stt, -tn-^ft, 0>Jx.fcE. j- 
Z i cn6*»#l'-!ffiJ:tfMZ Sit • 

[0 113] C*l<=>ft«*t£j&gB2 0-l~2 0-sTM 

TWD M^fS^IC^t 5WD M* ^7 2 1 -It A 
#J3n5. WDM*^5 2 l-l«>6»IHSnftWDM* 

5*;?£{f*»te. TDFA2 2i;xw^n. mmztiz. W 

[0 114] TDFA2 2H. «j£-r*B£«tt»@»2 
8fc±oTm*jWB«ISft. d©S + -ba 

nd©WDM*SC7t«^K)5t/X'7— *i$«ffll$n-5. dco 
3H6/X"7— SWUSnfcS* - bandCWDMM*! 
Ifte, WDM*^7 2 5KlAI*£ft*. tLT. HI© 
3fcft*f£B£SB2 0-s+l~2 1-S+U3. C-bandfflf 

-r*. 

[0 115] £ft"&ft{i^£jjfc8B2 0-s+l~2 0-s+tT 

HTWDM^)ti^lC«t2.WDMA^7 2 1-2 
KAMSttS.. WDM*y5 2 l-2^6>lttb$tlfcWD 

OT$n*EDFA2 3CA»$n, mmtstiz. c<d 

#/17 — *IWfll£ftfcC-b a n dtDWDM^ftft^t 
tt, WDMA-/5 2 5(CAfcf£ns. 
[0 116] u<B©7fc«*t£6£gS2 0-s+t + l~ 

2 0-stttolt L-band V*)H > 

^JSKSB 2 O-s+t + 1-2 0-s+t+uT£j£;*nfc#fg^«, 

^l:^t-5WDM*7°7 2 l-3KAI*£tl*. WDM 
A^72 l-3*^«Ul$nfcWDM56riC3t«^tt. GS 
-EDFA2 4l:AW*n, ^ftiJWlUSS 2 8 (C«fccT 

StlfcL-b and<OWDM^iC3t«^tt. WDMA^ 



5 2 5tcAI*£*l-5. 
[0 117] iCT, WDM*^7 2 5tt. 03 (d) 
Titt^bfc«to»'jSfi*«^i:ClfAa^*W«tS. ^e- 

SNR*«k?)*fSfr*«^*^. TDFA22. 
ED FA 2 3*3<fc^GS-EDFA2 4 ©RflfC&^TSft 

±*5£*J8lP*7T'f/ , «ifl«»T«l«*n/tWDM** 
7fc«-^«:WDM#7*5 2 5©Jf A**®*t>^fet»ift* 

[0 118] TDFA22. ED FA 2 3. GS-ED 
FA2 40««COHTH 0 1 1 KiSTtt£*Ja«8 

-siRKflf-a-TKijiiT*. £*i<=>s. t*> 
itfuo&fttttt. i^ft©fttt-et>.k<. s©«A«I 

tt. dO«fi#«Sii«T-&TDFA2.2C)Jfl*«ft» 
-5 E D F A 2 3 <DmWCiL^^.^\^)V<D 

ttAlflHT?. u»|^:flli £©&fi#*££if4I-t5G 
S - ED F A<DlSi|l»*«Ftti^-V*;KZ)iftSWIBT. 

[0 119] ^tl^WDM*y5 2 5(CA#tbfe. S* 
-b a ndOWDM^)tfl#tC-b a n dCWDM 
*iC^«^tL- b a n d©WDM^JC7tffl^<t«. £ 
CDWDM*7'7 2 5?*ft«Sn, 3SfiMWDM 
#a*«^£fcoT«e2IHn?a*3tt7r'r/t4 8-1 K 

&g§T&£WDM#77 3 1A Kttttatl*. 3tt7r< 
/U 8-l*e2lbTWDM*7'7 3 1A fCA*t£*l&3 
»fi#*WDM^OTtt. WDM* 75 3 1A 

[0 12 0] WDM 3 1A -CftMZtltzS* -band 
©WDM*SC3tt«#tt. JfcS. 3fc/t«7-*l 
0 : l©SiJ-&-C2^C^tt-5*^'7 2 7-HCA»Sn 

2 6-lCAS*£*U S* -b and<DWDM^SC3t«^ 

(M«f@BS2 8 #75 2 7-lT#tt 

5nfc3l6A7-©*«l^OWDM*SMflt TD 

F A 3 2 a k attain -a. 

[0 12 1] tbT. WDM 3 1A T#8t£tl/t C - b 
and©WDM3&3£#flNltt. #75 2 7-2, 3fe/t»7- 
* — ^2 6-2*J;Z/EDFA3 3 A rt> <=>&•£> Jbj££:|i3t£ 
©fl|j££<fc»5. C-band©WDM^IfC0M7 
— jWH-WSn. »<5V>«. EDFA3 3 A iz%itii£tl 

*. sfc, w-a$nfcia«tt. ma<o£ffiffiff sin 2 8 

[0 12 2] WDM 3 1A T#8t £ tlfc L - b 

and©WDM*^itH #75 2 7-3, 3^/^*7— 
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*-*2 6-3M^GS-EDFA34A **S&«±£ 
izmmom^Z^*), C-bandOWDMM*l^ 
©A7-^W"jMSn, &-5t,>te. ED F A 3 3 A tcttfcb 

2 8C2i(l<*n-5. 

[0 12 3] ££Mf4leltt2 8tt. inf,^t-7-/- 
^2 6-l~2 6-3©tH?j£§fILT, &A* > H CMfc/t "7 

4@-f5TD FA2 2. EDFA23. GS-EDFA2 
AOtirtj^tlZtimB-?*. —-ft. TDFA3 2A C 
AfcfL-fcS* - bandCWDM^JtlM^H ' COT 
DFA3 2A TflifSn, WDM^y^3 5A KAttS 

n*. tdfa3 2ah Eft mifiBift 3 8 A 

[0 12 4] -frLT, ED FA 3 3A (CAfcfLfcC^b 
andCDWDM^MH KftSiffllHli8 3 8 A C<fc 
■DTajrt* ! asffl£*l5EDFA3 3A TifflSn. WD 
Ufs-fv 3 5A KA*f£*l&. $61:, GS-EDFA 

3 4A KASJLfcL-bandcDWDM^iSfttl^tt. 
iS^©J«(Hl8S3 8A (C«fcoTW*^$lll?$n^.GS-E 
DFA3 4A TtiifS^n. WDM*77 3 5A KA#*$ 

[0 12 5] ftA^-^ftJiBStlTWDM*:/^ 3 5A 
tcA#*Lfc&A*>K<£WDM^5$ft«*tte, ^©WDM 
^5 3 5A TKS^fiSnTS^3iSS^WDM*^: 

ytmntti.iT, ^t&m^r'$>^ytyr^n4 8-2\zm 

gT$.5WDMA^7 3 IB KfiMftSn*. 3t7r-f A 

4 8-2*filttWDM*y7 3 IB K Afcf 3 i£ 
g^WDMTjiSTfcfl^te, WDM^7 3 IB T&A 

[0 12 6] WDM 3 IB -eftffiZtltzS* - band 

0 : l©*!|£T2"3»;:»-tt*;&7 r 5 3 7A-1 KA»Stl 
•5. A7"7 3 7A-1 T'Wbtltcftrty-CO'hiS^JjCD 
WDM7j5£3fcfHtte, — *ffl-«J-r*3tt^7-^- 
^3 6A-1 fcA#f*tt. S* - bandOWDMTi^ 

fi£«fW»lHl&3 8A izmmZtlZ. — 7j. A7"73 7A- 

1 ^ntzitn >7-©A£ <^7j© WD M^ftlM^ 
tt. TDFA3 2B l;:fcftH£tl.&. 

[0 12 7] -e-UT, WD M 3 IB T'ftMZnfzC-b 
a n d<75WDM7J^7t«^-«. 7J-/5 3 7A-2 . ^/1"7 
— ;* — ^ 3 6A-2 *5j;ytEDFA3 3B *»6&&±»£ 
P3;»CD#tj£»::«fc9. C-b a n d<Z>WDM5Ef jfcJtefg^© 

a?— attHmsn. edfa3 3b cstias 

8a 



[0 12 8] $6>(C, WDM 3 IB TSHIiSftfcL - b 
a n d©WDM]5S)ti^«, #:/^3 7A-3 , ft A 9 
— * — ^ 3 6A-3 *3«tt/G S-EDFA34B 
±jetH«O««K:J;0. C-bandOWDMJSif 
«f0^7-*ttasn. ED FA 3 3B fc 

I3SS3 8A izmmznz. 

[0 12 9] m®.Mfflmi& 3 8 A tt. cm-oftA?-* 
-*3 6A-1 ~3 6A-3 ©fflaSgfcU &A>K©ft 
M7-©iSftULT, u©i*«&<a5J;5i:^0 
KSri@*lT-5TDFA3 2A . EDFA33A. G S — 

edfa3 4A om*t-tn*nw*-r*. —73, td 

FA3 2B KA&tbTfcS* - b a n d ©WD M7j3£ft<I 
*ftt, HCTDFA3 2B T?ilHS£tl. 
3t^« • #»IT**WDM*7 , 5 3 5B CAttSfl . 
*. TDFA32B ft^H2T«S«M9H0B 3 8B \Z 
ioTHJA^ffl^n, Z\<DS* - band 

©WDM;*F5£ft«ff©ftA<7— jWWWSft*. 
[0 13 0] tUT, ED FA 3 3B KAStLfcC- b 
a n d©WDM755£ft«*§«, B&MttlolB 3 8 B lc«fc 
r3TWMl«*n5EDFA3 3B Tfi«B*n, WD 
M*7"73 5B KAWStX-5. £61::, GS-EDFA 
3 4B CAWLfcL-bandCWDM^ft^H 
E«UlfflBK3 8B K«fcr>"ttB;&a**HI|£n*GS-E 
DFA3 4B TJf*a$n. WDM*7*7 3 5B KAIt<* 

[0 13 1] *M7-Si»$nTWDM*7'7 3 5B 
KA#Jl^c&A>F©WDM7j5£ft«^«, £©WDM 
7"7 3 5B Tac^S$tlTB^3igcS^WDM73S: 
ftfi^t&oT, fteiH&T&Sft^y-f A*4 8-3(C» 

m^n. #ca©«t»*isiiifc:eai;£n*. PJ«K. 

3ifcg?ff*£WDM;$5S;ft«^tt. #/t>F 
ft A "7— ©if«I • $HP*5<fctf&ft#-S£nT, 

i©&;t>H^t©^7- ©i«*B • (WW«> 
±i£©«fc3tC. ^©ffl^ftttttlgBrtWftAr?-*- 
^3 6-l~3 6-3C0Ui^tcS^%^T$iJ^$n-5TDFA 
32, ED FA 3 3, GS-EDFA3 4Ci^Tf n 

[0132] &®<D't>mmw?&2>&&y£mm ! 3imfrz> 
©3&g#*£WDM?j5£ft{i*t«. =F»7 4)i?myt& 

$L - #i£§gT&3WDM7J:7°^4 1 fCAtt^n. CCOW 
DM*7"74 lTS/N*>HCt(Ci&fi^SS$tl«.. WD 
M4 lT^iSftfeS' -band©WDM^3tfi^ 
ft£, #J;US\ ftA"7 — £ 1 0 : 1 ©fiJ-&-C2 OlC 
«-lt-2>7J-7°^ 3 7Z-1 (CASt^n-5. A7"73 7Z-I T? 
frtt "itlfcftA 7-©/Jn£ ^73©WD M7j^7tlt^«. 
3fcAt7 — «W-WT S^7-^-^3 6Z-1 fCAS*^ 
tl. S+ - b a n d<Z>WDM7jj£?t«*t<DA<7— tfstm 
Sn%. fhSl^tlfc^mtt. ffi(gco^«$!lffll[5lK3 8Z 

\zmmznz>. — *7°737z-i -e^^^n^?tA 



[0 13 3] fit, WDM4.1T?#«£nfcC-b a 
nd(DWDMM)tI^t #:/^3 7Z-2 , 3tt/t«7- 
3 6Z-2 *5ctr/WDM*7 p ^4 5-2*^6tt4±jfi 
t|g«<D#l*^ctO, C-b a n d OWDM^SC^fl^ 

[0 134] WDM4 1t»«SnfcL-ba 

nd<DWDM2rSt*«*ltt» ^^7 3 7Z-3 , 
*-*3 6Z-3 45<fct/WDM*^^4 5-3*>S&*±3fi 
tra«©««fcJ:0, L-bandOWDM*a*OT 
<D/t7-*^a [ J^n, WDM^J^74 5-31C 

[0 13 5] WDM*^7 4 5-UcAMbfcS + - b a 
ndCOWDM^SC^fi^tt, ^!C0WDM^y^4 5-1 

■€ ? n3t«^*«iB4 6-i-4 6-sfc»man» gfi-aa 

S^n^o fit, l^^tC, WDM*^7 4 5-2[:AM 
LfcC-b a nd©WDM*i*fifH COTDM* 

*n-eft#«^s«es4 6-s+i-4 6-s+ncstffi 
sn, sft-aas^nso set::, wdm#:/^4 5-3 

JwA»UfcL-band<OWDM^SC3ttfi*tt, £<£>W 

[0 13 6] jfcfc, «^3t»B*«©#l«*»5B-r*. 
mi llcfcirvr, 3fc7r<'*4 8*e&T*c&£J:-3 
T, »SO«^iHB»*60 3»ft*«WDM*i 
WDM^J^7 3 1 KAWSfU d (DWDMfi 
lT#A>FSiC*fi»iSW. 
S + -bandOWDM^7efl^l TD FA 3 2 1*1 
©*y73 7-ll:XWSn4. #Jtt£nfcC-b and 
OWDM^SCJtd^tt, EDFA33^-/73 7-2 
fcAWSn*. ^lt, #*SftfcL-b a n dOTD 
M^SWtfi^tt, GS-EDFA3 4F*]CD#:/^ 3 7-3 
iCAttStl*. 

[0137] nn6>TDFA3 2, E D F A 3 3 
GS-EDFA34(Z)&MH 3fc*JS*rr*»±S7t; 
^^Sn3t 7r-f^J:ftt ast £ Aft £ fc 

E D F A 3 3 4oi:tXG S-EDFA3 4 (DWtrfl 
KO^Ttt, tO«IjSO**RWt*. RT> TDF 
A3 2 IC-P^T, Bl^TT*. 



1#M2 0 0 1 - 5 3 6 8 6 

[0 13 8] maSl/fci'SE, #7^3 7-lT»tt6n 

H (photodiode, £tT. TpDj tmmTZ* ) 5 

tttt#f* - bandOTDM*a*i^)tA7- 
fcffiMSTSffiT**. PD54H £CD3fctt^&£*lfc 
«fi^tl)SIS5 8 t7tP^W3>/t 
(»T* TA/Dj iBE?"*. ) 7 3tl:a*t 
So A/D7 3H A*.Stlfc«««[«:T^-ny*A^ 

L/T> ffrfto4>iittBofin«i*B»ic«fiisriie«e« 

[0 13 9] — *y^3 7-lT#tt&tt&3tt/X'7 — 

-f/t (BIT, rTDFj^ilSfEt-So ) 5 2KA#*£tl 
So TDF 5 2H LD 5 5*&©U— lf3fc£®iR-r£ 

^ t 0 TD F 5 2 ^ie^nste^S:« 
wawt* t - owDM*ijt«fc«»sftt« 

tt»««iB^0. WDM3«*«W«HISn«. LD5 
5tt. LDBMEIIS5 6*6ft*Sn*Iti»l:±o 

-tf3ttfcioTS6KH#U-1f**«Sli:T, TDF 

5 2 saet s tf*swa-r*. 

[0 14 0] TDF 5 2Tii«;¥nfcWDM#S^te{S^f 
^4, t^*> 3t/t9-*10 : 10i^T2^C 

fcKrty—<D'\s2\,^<DVrDMttytmn\*. PD5 7 

ka**3*u 3t«je**ti*. PD57it ^(Dftmm 

PD 5 4*5<£tf PD 5 7 *>S<D«««&-tn*n»fii« 

*ffl^T«BEfc««bfc«JCPD 5 
4tCc3:SSEEi:PD 5 7 fc,k5«ffi<i:£Jt«U ^CD^ 
»K*i;*:U**LDB»BK5 6l:(BATS- LDI 

F 5 2T««Sn«WDM*SC*«*«>H»*«»fU* 
^Of(J#^0f^O--^ffi^:ftSi: , 5^LD5 S^IK 
mMt^l^S-rSo £©Bffi©— Jfc«©*»4. PD5 4 
;fecfctfPD5 7»60[)«flE««EElC3eil|-r«MifiO6tt 

[0 14 1] 3 7-l*5cfctfPD 5 4tt* 

TDF 5 2<Z)fi]f#£— l£\Z-?Z>rctb\ZTDF 5 2 tcAl* 
$nsWDM^^3t/ty--^^tBTS^tg<hHaScD*^ 

-«ttU a r«flltt&:OPIfll«€fEtoT^«. PD 
5 4^^tfA/D7 3^ HI OfcS-rjtt/^ 1 ? — ^ — ^ 

3 6-iK:«3-r*. 
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[0 14 2] -2r. *^7 5 3T*»tte»n/t^/f7-© 

TVATj irHSte-r-5. ) 5 9KWaj£n£. VAT 5 
9tt. AW£ft&7£©7fcA'7-£MgUT#*tH-r -t 
IT, *©****l«r*K-r<&;i£*«-C*S. £©M* 

acDis^ti, »a>-r^>vATKW)iHi?s7 otctoraw 

[0 14 3] VAT5 9T, ytrtV — ZUmZtltzVfD 
MttX®n\t, ffl£fi»«t^*«-r^.»«*t«S§ (disp 
ersion compensator, EAT. TDCj tBgfEf •S. ) 6 

ocA#t$n^o DC6otutn ftmmm?yi 

«. :ODC6 01i, W©cD*^Bt^©*itSBt 
© m ©ft 7 7 <i A- K <fc 3 * £ £ i t> . 

z. <z><pmmm£%.®<D<pM$imii<Dr8<Dft7 r < a* \z j; 

[0 14 4] DC 6 0 S»m$tlfcWDM^7t(i^ 
tt, TDF 6 2 t~A#t£*l£>. TDF6 2H _t 5^5 ii 1^ 
8HCLD6 6*601/- ifJtSKJR-TSC:i:C«fct). A 
^^nfcWDM7j^m^<&Ji*af -5. LD65H, L 

ioT^e.(C@^U— tf^^H^-a-T, TDF 6 2 

[0145] tdf 6 zT-mmtsnrcWDuttftmn 

tt, ft£4^CW£#77 6 3fCAfcf2*l£. 7J^7 
6 3T#tT<=>ttfcmi ©WDM^jSftffl^ftt, 

M-e»57r-f MTV— >^7-fM (K 
T, TFBGJ tlSffi-rS. ) 76^LTPD64lC 
A#t^n, ftm^»£ft-5. FBG76B, S» -ba 
n dC0WDM7j^<i^©5^©^^^;Us , fte*? 

■6. ^©A>KftT&g&s©^r*;i'©7t©2»-jij@-r 

PD6 4T'^maife^tl^mSitffitt- A*>FrtT?«S« 
SO^V^;P©7tA7-trffi^-r-5. PD6 4I1 Z\<D 

[0 14 6] #7^6 3T#tt£n£Jil2©WDM7J5S; 
ft{f^tt. FBG7 7£5>LTPD6 7 KAWStl. % 
m$Z&2tlZ>. FBG7 7H S* - band©WDM 

3t/1"7— PD6 7(i, d©^m^^nfc 
@fft*^»g§6 8 »CW73-r^. 
[0 14 7] i3-fy 6 3T#tte>n*:?il3©WDM7j5£ 

pd6 i KAfcfstu ft©i£&£n£. PD 

6 lTftS^&SnfcmfltMte, T D F A 3 2 "CtHScf 



tlTWlll^nSS* - band©WDM*S)tf^ 
/t«7-KffiyiU PD6 1H H 
8§7 1 tCtHTJ-r-S. #;t°5 6 3T*#tt£*lfcm4©WD 
M^5£ftff^«. WDM*-7°^3 5lCA#t$n^> 0 C £ 
T. ^4©WDM7j^ffi^^S©+^BtCfeM^ 

ttetlSgS 1 &^LSg3©WDM#5Sft«^l;:;fctt5ft 

[0 1 4 8] g[g:§§6 8te. PD64Mi;PD67^ 
60t***ft*t*tt« (01 1 C^FSS) SJfl^T 
«JEC^Lfe»{CPD 5 4^«fc-5^EEtPD 5 7 
smJEi^Jt^L, ^©Stft-JfcDfcttlTJSLDigiblHJ 
SS6 6^W73-r-5. LD SB®) ESS 6 6 tt, £©i£gL3S6 
8A^OHi7J(:<fcoTTDF6 2 TJf*l^n-5WDM^ 

U -t©=M»«*W»fc < tS.%, 
,t7l:LD5 5^aKJtt«8K&MftU TDF6 2©flJ 

[0 14 9] EftiMffia»3 813. ^©tpifSlgl 

g^igtWDM*iC;ft«Jf ©&A> F©3t/t"7-SSflr«- 

-5. ^nmmm^3 8&. &mhfcmm)^fcm&<n& 

BS3 8tt ^«SfJffll[HlSSrt©ROM5 1 fc#«*ftfc 
iSim^A^-^m^A^-^^-^JU^^LT, £ 

©^©^^©^gB^eMffisn^s* -ba 

n d©WDM7j^ft<l-^©#A'7-©B£lffi£gm-r 
[0 15 0] £©j£fgftA7-g«ftA7-#j£;^-:7- 
TtAV-t^aw^^SBf-Al^^nsWDM^^A 

*jj;y:£©ip^SB©wDM*^'7 3 st^gr©*^ 

lroWDM*7"7 3 1 £©tS#cC&^TSilir&Sfc 

[0 1 5 1] ^.Unm^Z 8«, ROM7 4(cS«$ 
tl^£©SSffitVATK«)(Hl8S7 0©fti]fflItt<i:©M« 
C©e^fflS:VAT|g»j(Hl8S7 0©$iJWffi»C^^ 
i?f)\>T-j-uif-3>rt— 9 (JWT. TD/AJ 

tisE-r*. ) 7 2»=c©wwttftia*'r*. d/a7 

S?»§§7 1 {CfcHTJ-r^.. 

[0 15 2] ?H*g§7 ltt. D/A7 2*^©fflAtP 
D6 7*>&©*«*'«tn:« (HI 1 1:^0*) ^ffl^T 

tU7j*vAT^»)iHi?S7 o^m^-r^o vATmmm& 

7 0lt Z.<DmW&7 l*^©ai73tC<koTVAT5 9 
tl-SS 1 - b a n d©WDM^7t<i^©7tA«7-<&$!l 
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wmzmm-rz. 

[0153] PD5 4, 57, 6 1, 64. 6 7H § 

% bfc^o^A <7 - 3 mm* m jitz * h y^f 

h*-C*-5. d^T, ED FA 3 3li, ±iffflTDA5 2 
£x;i, \L*> Kjm^W^ Vft%7 r-f AKft*.* £ £ fe 
l:LD 5 5 9-*fCf^^.T«fig-rS. 

MSI7 7^ A6 0, iftft»5 8, 6 8, 7 1 © 
fga£56:fc<fctfROM7 4 ©ftsgte, C-bandCDWD 

[0154] GS-EDFA34H ±1©TD 

A 5 2 £SR©x;i/t* O L>7tm*mML>tz%7 r< Al£ 
«A.-S>itt)tCLD 5 5 £¥&#^--tf lCttxT«lp£-r 
S. C<D<h€T, »»ii7 7-f A*6 0. iRff§§5 8, 6 
8, 7 1 CDi#fS:/£*5<£tfROM7 4C0|*|^«, L-ba 
n d©WDM^>t^C0*-&fC-&*3-tt-5. ^C*5, 15 
5 0nmi£fi®l££JiiH-r£EDFA3 3 £ 1 5 8 0 n 
mjgg»*££Jf*I-f-5GS-EDFA3 4 <h©ffljttt. 

x;nf£ ATc^^^Jn L feft 7 r -f rt©S* ©ffiiS \z$> 

•5. x;Hf»>A*JjD5t7T-f A«, 1 5 5 0 nm 

mmtt®£ 1 5 8 0 nm«*flr«i:fcii««**-r* 

1 5 8 0 nm&mftm<DM<mm& 1 5 5 0 nmj£fi 
^©Jfffi^CR^/jNSlicDT?, 1 5 8 0 nm$gf«i 
T©3fc*«*HgaEK*S!TSfc«>Ktt. 1 5 5 0 nm 
jS*^«^7r-f AiS*S^(C«E^Jt7 T-f ASS 1 0 

[0 15 5] 01 l*ffll/»T«^iS*BSBO* 

^lC-P^Ti¥a?bfe^. 0 1 0 \Z&VZ> 3 ttftff«WD 

M#tfiK©*t&Bi#«. wdm*7"7 2 1-i^e.wai 

£n<5S + - b a n dcDWDM^^3t{i^ttWDM*^ 
73 1*>6WltlSn5S» - band®WDM*S)tffi 
JffcfcHSU WDM*7"72 1-2*6Sttli$n5C-b 
a n d©WDM*^7tfl^«WDMi)y7 3 ld^WtiJ 
£*l-5C-b and«WDM^7tm^-fC*fJ$;L, WD 
M7J^5 2 l-3*^«ai$tlSL-b a n d ©WDMJ 
j£?fc{t-^«WDM?j:/5 3 l^S&ffiSn&L-b a n 
d©WDM^SC7t^tC^(St-^. fLT, TDFA2 
2 «TD FA 3 2 Cl*h£U EDFA2 3KEFDA3 
3(C*fJSb, GS-EDFA24H GS-EDFA3 
4»C»*-r*. S^K, WDMA7*7 2 5BWDMA7" 
73 5C*NSU *7'72 7-l~2 7-3tt*7'73 7-l 
~3 7-3C&J&U }t/V7-*-?2 6-1-2 6-3«3t 
— $ 3 6-l~ 3 6-3(C*f^-r^>« 
[0 15 6] fr*5, 6tT©KMfc4J«r»T, ±jCO»*H 

m&mnm^m-rm^iz^ &m&<D&mz r 0S j © 

TDFA2 2 

rtCDVATti, TVAT 5 90SJ tr&£. Lfc#oT. 
TTDF 5 20SJ tt, TDFA2 2rtOTDFSSb. 
TTDF52J te, TDFA3 2^0TDF&ft, 



[0157] (*ftmtmi<D&mmm£<Dttfcmm 

9; «*JS1 2. »*3S1 4. W*3S1 6*5<tU:»*Jl 

1 8 iz^m^mtm i ©*sfi^S8t©^w«fco^ 

T«, &ft»jg^S«WDM*y^3 1 KttJ&U ftif 
if8BTDFA3 2, ED FA 3 3 . GS-EDFA 

3 4i:««L, IHff^S»£«IH«PlB»S 3 8 »;:*** U 

[0158] »*^2 ou^vm^m2 nza&m.omw 
tmi^mmmii<DMfBmmz-D^xit. ytmmk& 

A22, EDFA23, G S - E D F A 2 4 icftjfc U 

M»*ettR««»ia» 2 8 k»i6u ®.&g>m^mte 

WDM^7*7 2 5 fcfcMfc-r*. W*312 8 tCfB«©5g93 

«7£«*t£ji£g&2 0, WDM*!/52 1, TDFA2 
2, EDFA23, G S — ED FA 2 4, WDM*^7 

2 5, 3fcA9-;* — *2 6. 2 7 *5«fct/g£««!lll 
0K2 8(C»JSL. 3teSI»tt3t7 3'-rA*4 8fc»jC 
U 7t§mS«ttWDM*^7 4 1, TDFA42, E 
DFA43, GS-EDFA44. WDM7J :7°7 4 5 i5 

liWDM*^73 1, TDFA32, ED FA 3 3 , G 
S-EDFA34, WDM7j:/735, 3tA<7— ^ 

3 6, *^"7 3 7*3«t^E«$0W@K3 8 C*fJS-rs. 
&*3, ytny — 9 3 6%i£.Zft>7° ; 7 3 7«, #©© 

[0159] tt*«3 oizmm.<D^mtmi<Dmmmm 
t<D9ammmz-o^x\t. 3tti*i^is:«TDFA3 2, 

ED FA 3 3, GS-EDFA3 4tcMiS-r-2>. 

[0160] ms© seats nfc 3 

WDM^a^ff^ttt, WDM*7°7 3 1TS/OK::t 
t»«l$n-5. &A*>H(73WDM^^7tfi^-«, I^DfP 
ffl^)*Tfe-5©-C, S + - b a n d <DWDM^3£3fc{t*t 
Of^fflaaSC-p^TBlWr*. #8SLfcS* - band 
<DWDM^rS:^m^«. TD F 5 2 T-^WfUfttCtiipi 
$tl-5o C<75i:#, PD 5 4 <h P D 5 7 tTTDF 5 2 
Wmltt^*5tt-£>S* - b a n d©WDM^iC7t{t-^©7t 

Dl^i!jI51gS5 6*$iJffl-rSdifC«t0TDF5 2©©)® 

ytoytrt v - zmm? z> <=> , — m \z 

*I^FSn-S>„ TDF 5 2C0*lJ#tt, m&%<D%>^7-\Z 
&#-r-2)CDT. CKDJC'SICTDF 5 2CDa^7t©7tA'7 

[0 16 1] 0f^cofiJ#{CiiiliStlfcS t - band© 



£*l£o g*»«7 lte, PD6 lA^^tU* 

tD/A 7 2*^<Z)a*i<7)ll*Vj:<3tt*<fc5^VAT 
5 9^«*«*IHfi"rs. PD6 KDttlrttt, 

♦ -b a nd<0WDM^a:jtfi-^<D^>7 — 

[0 16 2] fLT, VAT 5 9^£S*ffl£nfcS* - 
bandOWDM^g^l DC6 0t^«ii$ 
n, TDF6 2TS* -b a n d rt<EfiJ#«g*£iBfi£ 
n-5o PD64<hPD67iTTDF62<Z) 
W«*w*»SS* -b a nd<DWDM^3t«-^COfiJ# 

DKKjliIgS6 6SMHf5ii:l:J;!ITDF6 2 <7)®jg 
3eW7-4iStS^e>, S + - band^ili 
fittSS«ft<tJlt^5. TDF6 2(OfiJS«fi 

TD F 6 2 <Dmmt<D%rt r 7-*mm&2> Z.£\Z£K). 

[0163] ^(7)J:9f:TDF5 2, 6 2 <D 2 HtlCfto 
T^4©tt, TDF(D5pJ»t*iJ»jftfi«rtti**'it>Ka 

&%<Dftnv-\zmf*tz>tz*b. ?iJ#£fiJ#<g&££i 
^TDFtjHfltSSWci!)T»$, L^bt, 31 

IZ&^T, TDFA32, EDFA33M^GS-E 
DFA3 4^n^n<Dft\Z&WZ^±m7tMWM%7 7 
<i n<D 2 &ffif&\Z± 0 r&&fi^«F^(0*fJ»«^* K«& 
<-TE£*«T#*. SSK, ^lCD^ig^^eiMS/ 
XfAH TDFA32, E D F A 3 3 43£tfG S - E 
DFA3 4 J ttl j etHDte\Z&V}&VAT\Z±*)&rt> H 

[0 16 4]*i:, d^^p^^^e^v-x^Af- 

Z><DT\ - bandOTDMKM^fflM 
CO^TRWtS. WDMiJ^72 l-1^6StHUStlfc 
S + -b a n dCDWDM^TfcfH^rte* TDF5 2osT* 
W£<0fiJ»K:ii«3n*. PD5 4os£PD 

5 7ostTTDF 5 2 os<Dtfii£\Z$Dtf Z> S + -band 
OWDM^Jtfl^O^^ — SrttHib, §[#§§5 80s 
3jtC©*Hi«8*^lSi;TLDK»iaiS5 6os*W«-r* 



&m2 001-53686 

:tl:At?TTDF5 2os(D®i^^(D3¥;/1»7-^|IISf 

[0 16 5] m^OfiJf#fCltit@$nfeS + - b a n dco 
WDM^M^tt, VAT5 9osW^9-S» 
*^n^>o COtt, St^&7 lostt, PD6 los*>S 
<DttiJ]£D/A7 2os*>e><Offl;&£<Bie**ft<&S«k5 
KlVAT 5 9os(0«*aS:BIBrr*. C^T. PD6 1 

^^S«J^*^B^(StcS*ffi^n^>S + -band 
©WDM*S*MO)t/t7-l:fiatS. D/A7 2 

/w—zm—iz-rK u^)3iSMWDMja^ 

M«SB^e>SW^^^Se^ttl±iT-<#S + - ban 
dOTDMJS^W7-^iait$^o Z.CD 
it*, VAT5 9os©»Sl(t i^Ock^^BiaESn 

[0 16 6] ^IT, VAT 5 9 os*> SltttiStlfc S * 
-bandOTDM*aM§lt DC6 0osT»M 
|»£n, TDF6 2osTS + - band^Wli^ 
IBg£tt£o PD64os^PD67osiTT 
D F 6 2 os<Dwl$t\Z$5\tj'Z> S 4 - bandOTDMK 
3tt«*©3pJ»«»**lilb, 9l)Hg6 8ostt, 
tt*^JSi;TLDBWi0»6 6os£tt«rrS££fcJ:o 
TTDF 6 2os<OjaE3tt03t/t7 — SrlBfifa*^- S 
+ -ban drtOf(ll«MBKft<f C i^T* *. 

[0 16 7] lfc?ibT, *l©*K»18©*e3l^ 
^Ate, 3jftfi*«WDM*SC3tt«^aS«S«fc«k«I<Z) 
*JK^«t©KM^fe^T, TDFA2 2, ED FA 2 
3^ct^GS-EDFA2 4 ^n j £tl<Dfa\Z$5tfZ>ft± 

mytmmmyy -f 2 stt&iz ± 0 <a 

»I©3tfiiiyXrAH> TDFA3 2, EDFA3 
3^«fci^GS-EDFA3 4 -en-Ptt<£> V A 
TJCct0S-A*>H^yux>7r '>XSW«*5 3ifi 

[0 16 8] £<Z>cfc3fc:, »*»*«^i:^3«*#« 

±JfiOlBlO«|J«fc*^Tf4, E«*IWIsItt2 8. 
3 811 «#9v>»SL 7t^r</N*4 8coJS£*5£tf 
WDM*^72 5, 3 5©«**#«l/TTDFA2 
2, 32, EDFA23, 3 3 43 <£tfG S - E D F A 2 
4, 3 4<Dart*WS-Lfc#, 01 ll:lK8T*tJ:5 

\zmmfo («&3tJtt«««ftfctt3jsft#«wDM*sc 

ROM7 5^S^I:RH »ffl[Hl{8 3 8ft 
[0 16 9] £0»^K:fcl*S«S»ftirHT*5*-* 



«. TDFA2 2. 32. EDFA2 3. 33, GS- 
EDFA2 4, 3 4 (D^tl^tllZttlsT , m&?tffi.-e$> 
-5LD5 5. 6 6(D\s— tfft©>fcA "7- - £©81^$: 
tiL&¥fl$iT'$>Z>. iSS©JW(HlSS3 8«. ROM7 

5K#«*nfcC©«l*»«c«[ft«rtt*#JHUT. RO 
M5 1 C*ttSftfc3!«3fe/ , *7-3ffi3fc/'W— 

i£&fM$PI§!8& 3 8 tt. CW^iE$nfceSM2rROM7 

[0 17 0] JKOi 5 Ufc«riE»4. IS 
#JS4. tt#JS8. »#JHl 2*5<ty:tt^JSl 5ICfB^ 
©iiCM-r*. ±j£©3§ 1 ©StJ&KiJ^T, 

e«iwfii§H»3 8«. 4»«i^ia^e.eji$n*#ife*« 

/t«7-£*Jfc«EUT. f«l««36»6e3ISft*#«fi# 
«©ftA»7— SSiSL-fc**. ^)^72 7iPD54i:» 

!S\\zA> KrtTS®«fi©^*;u©3fc©*Siii'r*«fc 

5 C 3ij®#i&© <f> 'C^ft * SS^ £ ftfc F B G * £ £ \Z ^ 
It, PD6 l©ftt)0l:PD7 7^eS»S7 HCttiA 

SgS^fflmt'-r^ii^Tg^)., Set, ROM755: 

[0 17 1] £©J;5&§&&:g:©^*;i'©7£A , 7 — 
©#-£•&& UTTD FA 2 2, 3 2. EDFA23. 3 
3. GS-EDFA2 4. 3 4<D3-di;>3£fBg-r.-5«fi£ 

MJS-T -6 -> X t- A O&tt&ffi-? & Z> . 

[0 17 2] ^CD^iiv-X^Att. 2il«WDM 
7j-5£t£«#£ 2 iSf«WDM*^fl^lfflSIT4 

DM^^ft^s^sg-esm • SaS^S *>©-*?&£. 
C0 2fifiMWDM^7t«^H C-bandCij! 

L-b a n d©«fi#tflc»£Sftte^r*;MScu©W 
DM>&5t>fc«# 
[0 17 3] @12lt ^2©*JS^Ii^*3^^^eill 

Jg!ii:l^-©«^tr^UT«. H?— ©*Ht£{*U ■?■© 
K"B6*llt«. H12tfiHT, t {@©ft{S^£fi£0B 
8 0-1-8 0-tH:. C-band ©-^-v^n rt i ^>-? : - 
m^*BESC8 o-i~8 o-ttt. -tn-en. 

o St e»*ifc&g© u— tf^^ig-r 
u— tf <t c © v— *f % zmm-r^mm-z&fflT -s m z 
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o-i~8 o-ttt. &£-r*££MfiiBi£8 2&?><DMm 

[0 17 4] dne>7t«^^fi£^8 0-1-8 0-tT^fi£ 
$nfc7tff^(i, WDMA^7 2 l-2T-WDN^3t<l 
^lC&fi#mSnT. EDFA2 3lCA»^n-5. ED 
FA2 3H E»tt»l3(&8 2fcJ:oTUia#t!»a 
n. ■?-©*£*, ^CC-band©WDM^M^ 
tt/ty-jWMWaft*. ^«7-*IW»SnfcC-ba 
ndfflWDM^Mfli WDM*^72 5 CA&S 

n-s. 

[0 17 5] ^-IT, L-bandOTDM^SMf 
te. ue©7fc{t*f£fifcg|$8 0-t + l~8 0-t+u. WDM* 
^5 2 l-3i5,fctfGS-EDFA2 4 & £ ±3£ b. W\ 
m<Dffif#UZ&0±l&2n. WDM*^7 2 5fCA*t^tl 
-So 'n^WDM*7"7 2 5 (CAM Lit. C-band 
©WDM^Tt^i'tr- b a n dCWDM^i^ 
C©WDM*7"7 2 5tijEl^lSn, 2 

WD M^sS^fi^ £ & •? T7fc£2tS8T& 7 y -Y A 

4 s-nzstttisn. *©©+^gg{ceig$n-5. 
[0176] ft^r-rm 8-i«. ^a©(p8i^«rt© 

WDM*7"7 8 4A KftdlSn*. 5t7 y-f A4 8 -14 
ei£LTWDM7J:/5 8 4A KAIJ 2 ftfifflftW 
DM^^Jti^tt, W.DM*y7 8 4AT§A>H(:iS 
g#8££n. ^n?n*7'7 2 7-2 1 2 7-3KA#t;*tt 
*. ®e^#.8 6A«. U-lf3ttS«i8-r«LD 

<h £©L D£ffi»)TS«ffi£#il&t _ £fc»!§l8S<i: ^©SB 
fblelBSrfWirr* CI t tCioT U~ +f7t£J3f56©&ft*5 
«k tff?r£ ©ftA -7 - \zm&? -5 fflfl! SIS <h S 
tX, i©U— t^te. WDM*^78 4A $5>bT7t7 
y-f A4 8-UZfttmZtlZ. C©3fit©^S«. C-b 
and © WD MTjiOfcfa^ tL-band ©WD M^iS 
3t«#t*3t^yf A4 S-l^fc^V^Tgl^^v^SL 

"7 — «. WDMA7"7 8 4A TC- b a n d©WDM7j 

jzyemntL - b a n d©wDM7j^7t«^tt'*i:«> 
m^ytyr-i a*4 8-i(^©^^7- : <'>«[SLTtt'5^i 

jW-C* S3t A «7 — tcis^ * . 

[0 17 7] !^*5. WDMA^7 8 4A ©J*5fe£^ag7 
•7>«atJ:a*«"P*l5«^lc. S3 (b) fcJctf 

(d) fC^fi^tC. ^«t^x'>«ta(C«taiitii:WD 
M*7"784A ©»&<!:&. «*tt#ttS5ff-r*C:i:* 

[0 17 8] tiz/y 2 7-2lCA^^tl7tC- b and© 
WDM7j5£7fc{f*fte. Z.(Dt>75>2 7 -2T ^ {C7>lt 6 
tl. %>W — * — 5> 26-2<tEDFA33A tCAWS 
C- b a nd©WDM;£5Sft{Ht©7£A r 7-K:§l 
L7tA9-^-^2 6-2TfH9l£ftfctHffliSgJlltt. 
©^ffi*dP0S§8 2{rj§ff$n-5. fit. */7 2 7 
-3KA«£*afcL-band©WDM^:ft<i^te. 1^ 
lite, 2 7-3-C£<=>K:7>ttSn. %f\V—* — 9 
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26-3<hGS-EDFA34A £\ZAM2tlZ>o L-b 

-2 2 6-3T^S'J$nrctf-aiJ^«, BflS^^©jfflItpl 
888 2 dii{I£*l*o 

[0179] ^fflw©s&8 z.nt>Jtnv-*- 

fSf^EDFA2 3^<fc^GS-EDFA24^ffiA$: 
^n^ni^InT^o — EDFA3 3A fCA^bi^C 
-bandOTDMM*«H EDFA33AT'« 
mZtl. WDM*y73 5A KA#t£n& 0 EDFA3 
3A \$. '&m~?2>&®MW\B\&8 5A K^Ttti^jWM 
®^n, t(D^, C0C-band0WDM*S3fcfl 

[0 18 0] ^LT, GS-EDFA3 4A \ZA$il>tc 
L-band^WDM^^ft^^, I£«fMffl![H]S& 8 5 
A C<k0ttiA^]i^n^GS-EDFA3 4A 

WDM*y^3 5A \Z\m2tl2><. CCOWDM* 
y^3 5A (CAStbfc#A>K<^WDM^^fs^«, 
IOTDM^7 3 5A TSMl^nTS^2iStfi« 

&m<D*Mgtw\zfcmtsn2>* 

[0 18 1] )t77^A4 8-2te, ^gO^igi^^) 
WDM^^7 8 4B ^S^^n^>o *77-fAM8-2$ 
ei£LTWDM*:/^8 4B K A#* £ttfc 2 ifcg^W 
DM#j£5t{§^te, WDM*^784B T£/\*>FK:& 

g^n^n, ^n^n#:/^3 7A-2 > 3 7A-3 \zxm 

[0 18 2] m&?tffi.8 6B tt, U-lf3tt**« 

«^^n, COl/-1f3fcte, WDMA^7 8 4B 
T7t7 7^A4 8-2^ffi^Wo ^^7 3 7A-2 KA 
It^tl^iC- b a n dOWDM^iCTfefi-^^. ZL<Dtt^ 
^3 7A-2 TSefcSHtStU Tt/t «7 — 3 6 A-2 
<h E D F A 3 3B tCAWSns. C-bandOTD 
Mttftm^<Dftrty-\ZMVKW-*-t? 3 6 A-2 
TtH8*nfc«-j|ll**tt, MTil:^£«ftl»BIK8 5A \Z 

aaana. 

[0 18 3] f LT> ^^7 3 7A-3 KAItSn&L- 
bandOTDM^SM^«, Hfilfc* #:/^3 7A- 
3 W6i:»»6ft, — * — 9 3 6A-3 £GS- 

EDFA3 4B (t^Att^tl*, L-bandCDWDM 
*SC*«^03tt/ , « , 7 — *CHU*/X»7 — ^ — ^ 3 6A-3 T 

w-«*nfc«-a«s*tt, ffiSofig«miifiiiK8 5A ica* 

[0 18 4] E«<MfflBllS8 5A tt, Z-t\t> s jtnV-* 
— ^3 6A-2 , 3 6A-3 871>F<W£ 



F £*tl<|®"3~<5 E D F A 3 3 A *5£tfGS -EDFA3 4 
B <nmt}& s £n*:nfflB~?Z> 0 —Jj. EDFA3 3B \z 
ASJLfcC-b a n d©WDM^3Ki^li, EDFA 
3 3B TtiiH^tt, WDM*^7 3 5B 
EDFA 3 3B tt, tt2 a r«fi«Mf9BK 8 5B K£o 
TW*^WISn, -t<0*8S* CCOC-bandOWD 

[0 18 5] fLT, GS-EDFA3 4B fcAWLfc 
L-bandOTDM^fflfil E«M«lB!Sg8 5 
B l:ck0U**ftl«ISnSGS-EDFA3 4B 
Sn, WDM^^^3 5B KA#J£n£o 

[0 18 6] COTDM*y7 3 5B KAItbfc£7t> 
F<&WDM#5fc3fcfi*IW\ £COWDM:/^3 5B T&g 
*«*nTStX2S***WDM*iC3tfll*t&oT, 

gl^3t/^7-/-^3 6-2, 3 6-30ffiftl:S^ 
THi^EDFA3 3, G S - E D F A 3 4 \Z <fc o 

[0 18 7] S«<D+«8BBT*^«^Ja«@g«^6 

ASt^tt* cowDM*y7 4 n?ft/t>Hi:*«»H 
stu ^-n^n*^^ 3 6Z-2 , 3 6Z-3 icA&f^n 

3o ^y^3 7Z-2 CAW^nfcC-bandOWDM 
T^Tfcft^tte, d(7)*y^3 7Z-2 "TS SKSHtStU 
itt/^ — * — ^3 6Z-2 iEDFA4 3 ifcAWSft 
£ 0 C - b a n d^WDMJSM^ ^7-Cib 

3t/x»7-^— ^3 6Z-2 .7?w-aisnfcw-a«f*tt» *ra 
(0E«fH«i@is8 5z tarns**. 

[0 18 8] ^LT, */:/^3 7Z-3 KAlfStifcL- 
bandOTDMK)HI§H ^SMC #:/^3 7Z- 
3 -T?S6lr»tt6n, 5ttA«9 — 5^3 6Z-3 tGS- 
EDFA44^tCAlt^n^o L-band0WDMj 

^%m^<n%nv-\z^ytnv-*-$ 3 6Z-3 t«- 
fflSnfctfSMSflitt, MROB«IHI*l§IK8 5Z K£« 

[0189] EDFA4 3T^4@£nfcC-b a nd<£> 
WDM#it3tefI*ttt, WDMiJ^74 5 -2K A#t2*l, 

3t«#*««8 7-1-8 s« -suss 

n^>o fit, GS -EDFA4 4Tlf1S$nfcL- b 
a n d<OWDM*SC3t(S^tt, ^fiMC* WDM*^74 

5-3T, ^^^;n^e»^^^;uu^T^^^;i/r<hiS 



[0190] EDFA2 3. 3 3 *5<t ZtG S - E D F A 
2 4, 3 4<Dfflm$. ROM 5 1 os. 5 1 <Dfa®&£Zf 

los, 5 1©rt§H &a©«M*£«fc*SHTW/ , <>K 

£*l3C-b a n d«WDM^^6«-9cD5 1 v^;i'^ 
k (0^k^t-l) fctfmimvrc®&\zc-b a n d 
© W D M#5S3fcfI^ K *3 £ 1 ^ r * )V ^ D ©3fcA 7 
-©a'MMOTIgfA^Stffi^n^C-band 
©WDM7i5£7fc«^©^ **;MBc*«k (l^k^t- 
1) fc*tt^'>Lfc«^KC-band©WDM75i$3fc{i 

[0191] cne»*»-a-(c*3^sitM*«, c©+i$ 

DM*^5 3 5 tMWfiglOWDMA^ 3 1 t. 
Oj***#Itfc±T. k©«WJfc8llttJlfi:;fctt*H 
JcfcoT^fcffrfcStts. &i5, k = 0£M§^i::*rr5 
L - b a n d ©WDMTjjOfcft^f::* 1 ^-v 

^©TfcA^-rottMMte, *;MBt v»* 
^Tfe-s*^. miwsus^ffifc^tt-ssim^y-s 
m% n "7 -^jc^- top© t n v t $> z> . 

[0 19 2] 2 ©*»»«£©»*«*) 

£TF. *^^<h^l2W*SS^<i:CD^H^tco^Tlft 

©*«»»£©»«H«fc:7V»Ttt, &fi#&^fSttW 
DM*y78 4lC*ttSU ^tlii|B#S«EDFA3 3*5 
J;tfGS-EDFA3 4 (C&fJ&L, Mff^SkttEftMff 
0?8 8 5tC*fjSU iSfi^-a^g^WDM*^ 3 5\Z 
^fc, »*JS6. «*JS8, »*3R1 1. » 
#J|U 3, m&mi 5. St^l 7*><fctfSit#ifil 9K 

[0 19 3] »#*2 0fc^LBI#JB2 7fc:IEtt©$893 
£J|l2©£lS»tt£©»J6H«K:^Ttt. ^M^^fig 
*gH43fc«*»£jfc«8 OfcttJfcU ftit*I^IS:l4EDF 
A 2 3*3<t^GS-EDFA2 4K*tJftU ftJW^J&te 
g|ffi*!lWlelK 8 2K**J6U iSMl^gliWDM*^ 
72 5C»iS-r*. »#JR2 8 fcE*©3fi9!4:j8 2©* 
*»tt£©#*&W«fctn>-a4, )ftat{tS6«tt3fc«*J!£ 
fijcgE80. WDM*7"72 1, EDFA23. GS-E 
DFA24. WDMA7"7 2 5, jt/^-^-^ 2 6, 
*7*7 2 7&J:tfE8tMtt[Blft8 2CMJ5b, TtfeMK 
«3fc7r-fA4 8tC*fJ£L, 3fc£«£«ttWDM#:7*7 
41, EDFA43, GS-EDFA44. WDM* - / 
74 5*J<J:^Jt«^S«8P8 7 fcafJfcT*. ^L-T. 3t 
igi|>igmi4WDM#7'7 8 4. EDFA3 3, GS-E 
DFA34. WDMA^735, ft/V7 — ;< — ^ 3 6 . 



#BB 20 0 1 - 53686 

iozfy 37, mmytM8 6i5£&mmMW®&8 5izM 

«, ^©4 3 ^rtic«x.e»n^.o 
[oi9 4] m-&mzo\zum<D%wt.m2<D'g:Mfcm 

£©*tf6H«fc-3^Tte, 7titi|i^S«EDFA3 3i5 
it/GS-EDFA3 4 ICttlS^*. 

au/x^Aofpfflsas^^vsTiJiwr*. c-b 

a n d©^v^;PSc*«li«bfc^fc*5tt-5#feg^«El^ 
©fiJ»«»OIM»*J:rXft«*#«IHO*iJ#«»OiWW 

[ 0 1 9 5 ] .Z. © <fc 5 fcTteSlv'X-?- ATC - b a n d 
©^JM/Kfcm (l^m^t) 

2 I*. m^*;P#£7£«*t£fi£g|$8 0-1- 
8 0-mlcttD^T. 3t1S^^ric«8 0-1-8 O-mtCTtfg 

[0 19 6] M^tl&MtH WDMA7"7 2 1-2 
T&g^S^tX, EDFA2 3Tti*S$n-5. *g*B«, 
WDM7?y7 2 5TL-b a ndOuIfflWDMMJt 
«^<hi£fi£-S£*lT 2 iSS^WDM^SiTtM^t b 
xytyr-i A*4 8-l£fei££:n£o £©•*:£, 2$ft» 
l&WDMTjiWEft^te, ©ie3tilS8 6 A *>&©»ieftK: 
.kD^r-f A4 8-l<£T'gf«7V>«tSl£ie£LWD 
M*^7 8 4A O^Sitins. C©!8!)S7ti!g8 6 
A 3^6®iafi3ttt. P5A>Hfc»bTi«*fPfflSR«-r 
t>©-C»-6*»6, A4 8-l*e2l«fc*tt-5# 

A> ^©Tt/t^-Srl^— C-r-5/cJ?)©^©-^^^^^ 

[0 19 7] £©:K^<b>. c-band©ft*M 

3^-^^;Hilni*i±-5«^ttt, iSSfflffli 
|SI?S8 2«, 3 3-**)V*mtc\z%mm£l8M8 0-m~ 
8 0-m+3«'f"J0^T. 3t(t^^S58 0-1-8 0-m+3t 
7t«^^*BK^-t3-^. ^fi£$tlfc7tffi^tt, WDM77^ 
52 l-2TjS^#S$n, EDFA2 3 Tlglg^tlS. 
[0 19 8] £©££. £«IH«liaK8 2«, ROM5 
los^eC - b a n d O WD M^3tlf ©f t * ^ft 
#3 (0^k^t-l) fc*ttti*Dbfc*-&(CC-b a n 

d ©wd m#sw£« n \z& nz> i +■ fc o ©^n 

>7-©«*4>g£#RgbT. EDFA2 3©m*5rPS-r 
05 (a) (C^-TPO *iipCIliM«»^9- 

mmvT^itw, 3^-v*;p**p«»4, po *^«^« 

[0 19 9] -ebt, it*S^, WDM7J 7*7 2 5TL- 
b a n d©ui6©WDM7iS;7l£m-^i&S#'S^tlT2 
tt*flf*W D Mttftmn t L T3tt 7 y -f A' 4 8 -1 

M$n^. -tj. ^^^;p&^M'>-r^.«^{ct4, mm 

tmm\Z. i£«$fJfflHISS8 2(4. ROM5 1os*»eft 
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[0 2 0 03 : &+^^fi^t^3jSfi«f^ 

•r- A w JIJSJB jgt?ab -5 . 

[0 2 0 1] CKAfteSlv'X^Ate, 2i£5^WDM 

pSbt, ;i©7fcM*t£1t£rftif*IgiBT#g:<t' ib. w 

HTTiHrc**. fit. «^3tlS#S^Btt, 3t««U 

- b a ndOttSflfljlCKSan&^+^HR t ©WD 
M^M^iL - b a n d ©«S*f«fc»Jt£nfc?- 
-V u © WD MyjSSft^ <t <=> &-2> . 

[0 2 0 2] il 3ll ^3©*Jg^tC*lt^7teii 
y7rA©M«BS^it0T$5. iUli MI3© 

mmmm<D^m ->x ^ a c *j n zm&ytm mmmvm 

[0 2 0 3] 01 3tC*>(^T, tf@©ft«-*5-£f&8B2 0 
-s+1 — 2 0-s+tte. C-b a ndOftMl*^ft 

mkf&&2 o-s+i~2 o-sHx-tki&znfii&ytmmz, 

VAT 9 0-l~ 9 0-l\Z J Etl-$rtl7^tttStl'£>. VAT 9 
0-l~9 0-llt A#J*n57t©7tA'7-£iaS!LT&f 

a©SHiite, ^a?-r^.vAT^iii[5ig§9 i-i~9 l-ttr 
k-oT^n^nmmznz. *ux, &vatke&[hi& 

9 1 -1~ 9 l-t©^H &VATfaJ1SP!H]gg9 4 

[0 2 0 4] C- b a n dra&ftfg^TfcA^-te. & 
7tft^(C^jS-r-5VAT9 0-1-9 O-KD-ttl-etliZ*. 

->X$-ia-rc«i:^-C#-5„ VAT 9 0-1-9 o-t^eft 

/w-&*n j enffi&2tiTftmi2titi&ytmn\z. w 

DM*^7 2 l-2fCA*f£n, C©WDM*y7 2 1-2 
TiSS^M^tlTC- b a n d ©WDM?jiC7fc{§^K:;t£ 



■5. dOC-bandWWDM^fl^lt 
)tA7-4 1 0 : 1 ©f"J-&T2 0fc#V**;*7:7*7 9 2-2 
KAttStX*. 

[0 2 0 5] 9 2-2T'#tt£>nfcftA«7-©/h$ 

l^CC-bandWDM^I^l AWTSJtt© 

7-f-7^(1f 9 3-2KA»£tl. C-bandWDMJS 

ft«^©x^* Mi^M-wan*. ttt, x^wu 

T^5-f1f9 3-2«, fHUjLZiX^ WKDiiS^SrV A 
TfW3PIII& 9 4 C:ffi?j£*l-2>. 

[0 2 0 6] — 7j. 9 2-2T#tte>nfc7tA<7- 

©A£^yj©C- b a n dWDMyjaSftfl^tt. EDF 
A2 3(CAW^tl-5. EDFA23H ^iB"T -5M£«*ll 
W0BS9 5 tcioTttJ^^ffJffl^n. ^©Sgm, 
tc, eiOC - b a n d ©WDM*JC7tfi^©^9-^ 
{tsfjffll£n&. 3tn ^-t'Slffl^nfcC -band ©WD 
MTjiSft^te, WDM7jy^2 5f;iA*t£*l£. 

[0 2 0 7] fLT> L-bandroWDM^)£fl^ 

«, um<nytmmiif&U2 o-t+i~2 o-t+u, vat 9 

O-t + l-9 0-t+u. VAT^g)|H]g&9 0-t + l~9 0-t + 
u. WDM7j:/52 1-3. 77^^9 2-3. 7,^9 Y)VT 
-T^^i +f 9 3-3. VAT$iJfflHHg§9 4*3J:C/GS-ED 
FA2 4*>"S&-6±5fi£l^«©*j£K«fcD£j«£n, W 

[0 2 0 8] itliiWDM*^ 2 5 tCA^Lfc. C - 
b a n d©WDMyjit^£t<hL - b a ndCWDMj 

j&ytm^t\z. ^©wdma^72 5T^#a^n. 
77-f a*4 8-nc»ffi$n. ;fca©*aiswKea!£n 

•5. 3t7r^/U8-llt #tSi©+38gBft©WDM7J 
^^3 1A izmtfcZtlZ. ftXr-fAM 8-l£€ji£LT 
WDM*7*7 3 1A KA»£*lfc2i£g^WDM7j5£ 
ftfSfttt, WDM7J^7 3 1A T*§/N*>H{C&fi3>gS$ 
n. -en-^tlTJT'^ 2 7-2, 2 7-3CASt§n5. 

[0 2 0 9] *7 , 7 2 7-2tAMSnfcC-band<» 
WDM7J3£7t{g^te. CO*7"7 2 SK:$mi=> 
tl. ft A "7 — 7* — ^ 2 6-2<tEDFA3 3A t\ZAM£ 
C - b a n d ©WDMyjitftff ^©ftA-7 — izm 

Lft/t«7-.*-*2 6-2-c«-**nfcW-*IS*tt. Htia 

0£ftffi«liaft9 5('2im*n«.„ fit, 7J7 P 7 2 7 
-3tCAW*nfcL-b a n d©WDM7j5£ft<f*t«. PI 
«HC. *77 2 7.-3TS6K*H*e>*l, — * — 9 

2 6-3tGS-EDFA3 4A t IC AM* *l-5<> L-b 
a n d©WDM?j5$;ft{f*t©ftA'7 — KHLftA?— 7<. 

-^2 6-3Tf«-«*nfc«-«is*tt. jnra©E»«i*ia 

8S9 5(CMff*n-5„ 

[0210] g|««<jW(iiK9 5«, cne7t/t r 7-^- 

^ 2 6-2, 2 6-3©t+j?J«:S:{gb. &A*> F©7l6/t , 7 — 
it5EDFA2 3i3<ttfGS-EDFA2 4©W73^ 



(27) 
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-tn*nn»-r*. edfa3 3 a KAitLfcc 

-bandOTDM*SM§ft EDFA33ATH 
H£n, WDM^J^S 5A KA&^ttSo EDFA3 
3A te, S&K1WWEI&3 8A K«koTffi***lH«|;S*U 
*<B*g** C^)C - b a n d©WDMj^i^)tA 

[0 2 11] *LT, GS-EDFA3 4A iCASJLfc 
L«bandOTDM*S3tfi^l E«fHWiaB&3 8 
A i:<k0UA*MflSn^GS-EDFA3 4A 
WDM^^73 5A KA&f^nSo 
3 5 A fcA»L&«7t> HOTDM^i^lt 
^0WDM^7 3 5A TjRfi*«SnTW^2 jftfi#« 
WDM^^^SoT, 3t77^A4 8 -2 Kit Hi* 

n, *B^4»*i*Bfce3i3ft*. 

[0 2 12] ETF* *£3fc*«£BK:J:**Si*»T 
Il^ffiiil^TS^bandOTDMS 

o3K/t7^-^3 6-2, 3 6-^<omti\zm^xmn 

£tl%> E D F A 3 3 , GS-EDFA3 4K<fcoT*ft 

[0213] g^o*j(iSBT&^«^iitg^B^e) 

AWStl, ^ OTD M A 7 P 7 4 1 > H HtMI 

£*l> ^-n^n^y^ 3 6 Z-2 , 3 6Z-3 
S. *y^3 7Z-2 CAS^nfcC-bandOWDM 
^5S^fi"^^> Z<D£l7^ 3 7 Z-2 T?3*SK$H*S*U 
* — * 3 6Z-2 tEDFA4 3tf:A»Sn 
S. C-bandCOWDM^rSCJtm-^cO^/t^-^IIL 
}fc/W-*-^3 6 Z-2 T?tHHSn/ttHBJl8*«, ffia 

[0214] EDFA4 3Tlg^nfcC-band0 
WDM^rSCJtW^tt, «*tf, 3t/t«7-*l 0 : 1 (0« 
^T2^C»WI)^y7 9 6-2l:AM^tl^o ^^^9 
2-2T#tte>tt&3fc/t'7— <Z)/h£^;£<DC- b a n dW 

*3e^7-S«WtSX^? h)l7i-y^(^f9 7-2KA 
MZtl. C - b a n d WDMHJtfi^X^J 
fHWtSns. fit, Ml/T^^lf 9 7-2te, 

w-asbfcx^^ h;Ko»*sBgaw«i0tt9 seta* 

[0 2 15] —55, #7^9 2-2T#tt6*lfc7fc^ r 7-- 
O** l^OC - b a n dWDM^SJKOTH, WDM 
X7?4 5-2tCA#*£n, ft*JHd^ft*^t$ 



7Z-3 KAftfSftfcL-b andOWDMK)fci^ 
te, #7^3 7Z-3 , W7 — *-9 3 6Z-3 , GS- 
EDFA44, *^7 9 6-3, WPT^-f If 9 

7-3, WDM*7 P 74 5-3^J:^7tm^§{IgP4 6-s + t 

[0 2 16] M£5fc*««B©*J«K:»*r*. 
lt-&3t»li*«lCfi frt* E D F A 3 3 *5cfc G S - E D 
FA3 4«H Ml®ftjratt£*tt*ttJft£tt 
U cft6*7r-T/ , Cit«»<ofiJ#*fl:*fT'5TDF6 
2, FBG7 6, 77, PD6 4, 67, SC^IH^S 6 
8, LDffi»IeIS§6 6*5<fctfLD6 5 Ktt*_T, 7^7 

-f /xit««ofij»*{ttff ofty-ovi? 9 8 Sfflv^ 0 

[0 2 17] .WDM*a3tfifO»fi»fiO*«^t« 

d f 7 s <D*j#«*»1t«*it-r*tt*'Ctt. ^<^a^ 

<D^ p UX>^rX^rSS^nTl^CDT, EDF7 8<£>fiJ 

So 

[0 2 18] 01 4lC*3^T. 7t77-fA4 8 

mwDMttytmmz* wdma^3 itA»*n; 

So frlKSn&C-b andOTDM*a;3ti^l E 
DFA3 3^(0*^7 3 7-2i:A»Sns. ^;LT, # 
8S<**lfcL-b andOTDM^MH GS-E 
DFA3 41^^^^^ 3 7-3tCAI*$nSo 
[0219] dtl*E>EDFA3 3 $5<£iZfG S-EDFA 
3 4©*ifi»l ****W«*±«l7c*»ll03tt7r-f 

fifc&<BT\ EDFA3 30«^UTSKflU GS- 
EDFA3 4<Dmmz-O^X\$. *®ffi*jfll©**K9! 
*TSo ECF\ EDFA3 3l:^T, IftBJTSo 

[0 2 2 0] j»jfib&J;'3fc, A^5 3 7-2Wt6h 
fc3t/t7-©/jNS^*OTDM*a*I#tt, PD5 4 

i:A»ah» 3t««**ns. PD54ii z.<Dftn$t 
i$nfci«£^«t^sis 5 8 i a/d 7 3 t\zm 
jj-?z>o A/D7 3H xj]-ztitzm t mm*7i-utfm 
^x^^gK^&u ^a©JPiHiK3 8(-fcb^-r 

^iLT, Wa© + tt8B<OE««l»IsIBSJCiWf0lleIl«* 
[0 2 2 1] — #77 3 7-lT»tt«&n^:jtA ! 7- 

T-f/t (ETF, TEDFj i:fflSSBTSo ) 7 8 KA&f;* 
tlSo EDF7 8H LD 5 5*SOl/- »f JttftBMXf 
Su^iaOgfiM^Ml, BMMftttfccfcDWDM 
^Ttm^-^^tS-rSo LD55H LDS8E!j[hI&§5 6 
^6««an*B»«aEfc±-3T, EDF78$»t 



* 



[0 2 2 2] EDF 7 8 Tlf(@$tlfeWDM*iCJt«^ 
te. 5 3 tCAU^n-5. 5 3T#tt«=>*l£: 

Tt/W-W'h^^WWDM^jSftff^te, PD5 7IC 

*nfc«**«*»5 8 sms 5 8ii p 

D 5 4*WPD 5 7*>£©«flit£^*V?*l}&j5TLg3 (13 
1 4 K^H*) ^T«)ElC^m Lfc&K P D 5 4 K 
i-SmffitPD 5 7 K <k JUS U *<DmftlZ 

^5 611 £©i£S8§5 6)!)^©(iiAt:<koTEDF 7 
8Tlfi|I£nSWDM*:£ft{I^©fiJ#£¥lJiSTU ^-© 
3£M£&£<fc5f::LD5 5^©ffi»S»t 

[0 2 2 3] — *y5 5 3TM^nfc^7-<» 
^t^©WDM^*MS. VAT 5 9 K:8tai£*X 
-5. VAT5 9H ^-©««»£VAT|gSj|H]88 7 01: 

WrSVAT 5 9T, 7t/1"7-*M*an^WDM^ 

[0224] dc 6 ozmm2titcVfDMj3jS.ytmn 

te. ft^-f^ 9 8 z.<r>ytzr >< )V& 9 8 

tt. E D F 7 8 ©fiJ#JfcRtttt«H«¥«KTSfiJ»* 

[0 2 2 5] fj~fv 9 9 Tfrtt "ptlfc — ^©WDMM 

PD6itcAi*an. Ttsa^ans. PD 
««m'BR«»6 n seassnfc 2 

WD M#SWfc«*»©#/t > H ©3tAt »7 — *S«T* . 
[0 2 2 6] ^«SdWlElS§3 8te. Sil/fcfl^5e 

g£«fffl»HI8S 3 8 tt, g«fHffliag&l*J©ROM5 1 

- b a n dOWDMMM^©)tA9- ©Bgffi£3? 

[0 2 2 7] _g£ffi*iJWlHlK3 8tt. ROM7 4lC#«£ 
n*il©B« - |ttVATBl!iigtt7 0©MfHt£©Hffi 
A* 6. d©B*«*VATB»llIIS7 0©»d»«»C** 
L. D/A7 2 CCCfiJM^HJM?). D/A7 2 

S£8§7 1 cm*-r*. «I?S87 1 tt. D/A7 2*^© 
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